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Remarkable performance 
of aluminium bronze... 


0-10 IN. SHELL 
WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction 
two similar hollow castings—one 
in gun-metal, the other in 
aluminium-bronze. The gun-metal 
had a wall thickness of 0°25 in. 
and withstood pressures up to 
4480 Ibs. p.s.i.—a very good per- 
formance. The casting in alu- 
minium-bronze burst at a slightly 
higher pressure (4816 Ibs. p.s.i.) 
but its wall thickness was only 
0°10 in. Surely an impressive 
demonstration of the weight 
strength characteristics of this 
alloy. 

We are one of the first foundries 
to cast in aluminium-bronze and 
to-day we supply castings in this 
alloy to customers all over the 
world. 


GUN-METAL 
0°25 in. thick—burst at 4480 Ibs. per sq. in. 


ALUMINIUM-BRONZE 
0°10 in. thick—burst at 4816 lbs. per sq. in. 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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Let me guess... 


I can tell with my ,eyes closed. They’re the best Ingot;Metals you’ve ever had. 


They’re in Brass, Gunmetal, Manganese Bronze, Aluminium Bronze, Phosphor Bronze or 
Lead Bronze—and exactly to specification. Excellent deliveries. Wonderful 
service, too. Of course it must be Leopold Lazarus Limited. For the highest quality ingots 


consistently at;competitive prices . . . . 





specify INGOT METALS by) LEOPOLD LAZARUS 


LIMITED 





@ Members of the British Bronze ana Brass Ingot Manufacturers’ Association. ON A.1.D. APPROVED LIST. 


WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 - TELEPHONE: ASTON CROSS 3115 
LONDON: City Wall House, 79-83 Chiswell St., Finsbury Sq., E.C.1. Tel: Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation St.,4. Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, Adelaide Street. Tel: Swansea 54035 
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eception Here 


We supply well over seven hundred customers 
in thirty different industries. Between 

them they take our annual output which exceeds 
over one hundred and fifty Million pressure 

die castings in zinc and aluminium alloys. 

Many have been ‘on our books’ since our 
earliest days. Why? Not just for old time’s sake, 


but because they know we pride ourselves 


on the quality of our work, our delivery, 
© our price and our personal service. 

| We would like to have 

the opportunity of 

serving you. Why not 

oat ter tte) Co 


for your next job? 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS WOLVERHAMPTON TELEPHONE : 23831/6 





ENS 
in 
the 


SMELTERS AND REFINERS OF NON-FERROUS 
METALS FOR OVER 100 YEARS 


Always in the market — 
both as buyers and sellers 


Members of the London Metal Exchange 
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Battery plates... 

lead drosses and skimmings. .. 
lead concentrates... 

scrap and remelted lead... . 
scrap so'der and white 
metals... scrap type metal... 
scrap tin... 


residues ... 


SELLERS TO ENTHOVEN 

can rely on a ready acceptance 

of material—whatever tiie state 
of the market. 


Antimonial lead alloys for the 
battery trade . .. cable alloys 

to all specifications . . . refined 

soft pig lead . . . specialised castings 
for nuclear engineering . . . lead and 
tin powders... SOLDERS 

Ingot, stick, solid and cored wire, 
washers, preforms, etc. .. . 


Fluxes and solder paint... 


BUYERS FROM ENTHOVEN 
can rely on obtaining products to 
exact specifications processed 
under strict laboratory control. 
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Introducing the NEW... 


Bragshaw 


“HYNOR” 
GAS HEATED 
FURNACE 











The Brayshaw Hynor marks a new development 
in gas fired furnace design and fulfils requirements 
for a wide range and highly efficient general heat 
treatment furnace. 


Designed for simplicity of operation with pre-set 
adjustments for easy control the Brayshaw Hynor Oven 
heated by natural draught burners is available in a 
wide range of standard sizes for the temperature 
ranges 650/1200°C. 


For further details ask for a copy of our leaflet A1/58. 


ay 
S ee ON 


BELLE VUE WORKS - MANCHESTER 12 
Telegrams: HARDENING < Telephgne: EASt 1046 
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Cold rolling 
comes into 
this picture 


... Or indeed into almost any picture of 
the things you see in daily life. And if cold 
rolling comes into the picture, there’s a 
good reason for Doncasters rolls coming 
into cold rolling! Many leading cold rollers 
specify Doncasters rolls for their high 


quality and consistency in performance. 








DONCASTERS <> 
i778 DD 




















HARDENED STEEL ROLLS 


Few other products get, or need, the 
constant care and specialised knowledge 
which goes into the making of a 
Doncasters hardened steel roll. Every 
roll receives individual attention from 
the making of the steel to the final 


finishing operation. 


DANIEL DONCASTER & SONS LIMITED . SHEFFIELD 
FORGINGS » DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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ALUMINIUM 


design and install 


SLAB and BILLET HEATING FURNACES 
and 
COIL ANNEALING FURNACES 


in association with 
‘Surface’ Combustion Corporation of Toledo, Ohio 








fat 





Above is an artist’s impression of a large heat 
exchanger. The photo on the right shows a Driven 
Roller Hearth Electrically Heated Furnace supplied 
by G.W.B. Furnaces Limited to Serck Tubes 
Limited for annealing a variety of non-ferrous tubes 
including copper, cupro-nickel and aluminium / 
brass with or without a protective atmosphere. A 
large percentage of these tubes is used in the manu- 
facture of Heat Exchange equipment, designed and 
produced by Serck Radiators Limited, and serving 
a wide range of applications from oil and water 
coolers for small internal combustion engines up to 
large condensers and heat exchangers, such as the 
type illustrated, for the Petroleum, Marine and 


Atomic Energy Industries. 
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SERCK TUBES 
AND G.W.B. 









































FURNACE CHARACTERISTICS: The furnace is designed to take tubes 
from 4” to 3}” o.d. with lengths up to 35’ 0”. 
OUTPUT: 2 tons per hour 
RATING: 330 kWs in four independently controlled zones 
TEMPERATURE RANGE: 650-750 C. normal 

900°C. maximum 


KWH CONSUMPTION: Aluminium/brass tubes 1° « 14 s.w.g. annealed, 
consuming 88.25 kWhrs. per ton 


Over 25 years’ experience in electric furnace design at your disposal. 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. Tel: Dudley 4284/5/6/7 & 5081/2/3/4/5 


Associated with: Gibbons Bros. Ltd., and Wild-Barfield_Electric Furnaces Ltd. 
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eS RTO AA oe 


NICKEL ANODES &€ NON-FERREOUS CASTINGS L 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - I6 


TELEPHONE - £ 57. TELFCRAMS - ANODES. BHA 


. JY 





Metal Industry, 16 January 1959 


pper Wire 
DRAWING MACHINERY 











The idea seems to have got about that we are interested only 
in the making of Wire Drawing Machines for steel. 

Nothing could be further from the truth. 

The number of complete copper plants we have installed 
since the war is evidence. 


Marshall Richards also manufacture under 
licence the complete range of products of 
the Fenn Manufacturing Company. 





MARSHALL ICHARDS 


MACHINE COMPANY LIMITED 


CROOK COUNTY DURHAM - ENGLAND 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK 





IMPORTS EXPORTS 


M.C. ENGERS DAVIES & CANN 


LONDON PLYMOUTH 


. 


FOR ALL GRADES OF THE WEST COUNTRY’S 
LEADING MERCHANTSIN 


if it seems a knotty design NON-FERROUS IRON. STEEL AND 
problem, even knottier to SCRAP NON-FERROUS 


produce METALS SCRAP METALS 


call in the people with an unrivalled : 
reputation for unravelling. Call in A N 8) R ES | 2) U iJ S 
Camelinat for the design and pro- 
duction of complete units demanding 
specialists’ experience in sheet metal 
fabrication and assembly. 


Specialists in design and complete 
unit production. 40 JASMINE GROVE FREEMAN’S WHARF 


PENGE CREMYLL ST., 


E. CAMELINAT & CO. LTD., 
TE Saket Geeeh eeeomtione LONDON : SE20 PLYMOUTH 
Phone: CENetra! 6755 (5 lines) 
Grams: Camelinat, B*ham. 


Member of the Owen Organisation 
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Temperature 
uniformity in 
Ovens & Furnaces 


Royce offer the highest degree of 
temperature uniformity in forced air 


circulation ovens and furnaces. 
Designs to meet individual HFC Horizontal Box Oven with fan 


requirements are offered for in roof. Available for temperatures 


tempering, stress relieving, light alloy . 
treatment, pre-heating, curing up to 550°C. The work can be 
and drying. charged to the oven on trays or 


on trolleys. 


ROYCE ELECTRIC FURNACES LTD 
Designers and manufacturers of furnaces, ovens and kilns for all industries 
SIR RICHARD'S BRIDGE - WALTON-ON-THAMES * SURREY 








Manufacturers of 
ROLLING MILLS - SHEARS GEORGE JONES LIMITED, 
COILERS - INGOT MOULDS LIONEL STREET FOUNDRY, 
TURNTABLES BIRMINGHAM, 3. 

for the non-ferrous Metal Irdustry Telephone: CENtral 1003-4 





| 
| GOLD MEDAL BRUSSELS 
| WORLD EXHIBITION 1958 
| THE ENGINEERING ‘CENTRE 
COLLECTIVE EXHIBIT. 





Write or telephone now to it 
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Most unusual...ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 


“Raat 


METALS LTD 





PLATT METALS LIMITED - ENFIELD + MIDDLESEX - HOWARD 3351* 
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By the 
Highest 
Standards 


Performance at the upper levels of 
many human pursuits calls for exceptional 
qualities of mind and body. In evaluating 
these feats, the judgment should be on a 
similar plane — exacting — discriminating — 
entirely objective — conforming to the 
highest standards with no compromise. 
Without integrity a standard is valueless, for 

then there is no dependability to inspire 
confidence in its use. This is valid, not only for 
abstract, but also for material standards, and 
the high reputation enjoyed by the British 
Standards Ins.itution has been built on 
firm, authoritative specifications commanding 
general respect. 

Selection of a proprietary product as the 
basis for a British Standard is a noteworthy 
distinction which was granted to MAZAK when 
its production specification was accepted for 
B.S. 1004. (Zinc Alloys for Die Casting). 


The Standard by which others are judged 


(fuerensas Suaxme) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 


MT, s a as? mae TO 
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Aluminium in Hungary 


UTURE plans for the Hungarian aluminium industry are designed to 
F switch emphasis from the export of raw aluminium to the export of 

manufactured aluminium goods. This new development is reflected in 
the growing production of finished aluminium products, for not only are there 
increases in such standard products as cooking utensils and motor castings, 
but twelve branches of Hungarian industry are now using aluminium in their 
manufactures, the greatest consumers being the electrical and transport 
industries. As one instance of the trend may be cited the fact that a 
considerable tonnage of aluminium cable for overhead power lines is currently 
being exported to a number of European and South American countries, and 
to India and Pakistan. Under the current Three Year Plan to extend the 
Hungarian aluminium industry, new press and casting plants are under 
construction, and an aluminium foil plant is also being expanded. To supply 
the necessary metal for all the developments taking place, and those envisaged 
for the future, a national output of 45,000 tons of aluminium per year is scheduled 
to be reached by the end of 1960. 

Among the “classical” aluminium products produced by the vehicle building 
industry are castings for petrol and diesel engines, pistons and window frames. 
Much research has taken place in this industry to reduce the dead weight of 
vehicles; one concern, for instance, has produced aluminium trams. In water 
transport, various types of boats, including several classes of sailing craft, 
ships’ lifeboats, fast tugs, and 150-passenger water-buses capable of 10-11 knots, 
have been constructed entirely in an alloy resistant to sea-water corrosion, 
and plans are in hand to build water-buses to carry 300 passengers. 

In the past two years development in the use of aluminium in the building 
industry has included prefabricated roofing spars requiring no supporting 
stanchions, for spans up to 96ft. Used for covering a tennis ground with 
stands for 400 people, the total weight of a 129ftx75 ft. roofing structure 
did not exceed seven tons. Use of aluminium in the chemical and food 
industries is now commonplace for wine barrels, oil drums and other large 
containers. Aluminium is also being used with great success in the manu- 
facture of refrigeration installations and cooling plants. Outstanding in the 
latter field is an air-cooled condensation equipment for use in thermal and 
atomic power stations which was exhibited at the Brussels Fair. 

By-products of alumina manufacture are also receiving attention. Hitherto, 
only vanadium has been extracted from the caustic soda solution used during 
the extraction of alumina from crude bauxite by the Bayer process. In future, 
gallium is also to be extracted, an experimental plant to extract 33 lb. annually 
now being under construction. Apart from its use in the atomic energy industry 
this metal, with its low melting point of 29°C., is also used in dental filling alloys. 
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Out of the 
MELTING POT 


Spontaneous 


VERYBODY will have had the 
Idea E 


experience of reading through a 
lengthy technical article and 
finishing up with only one new or useful idea. A more 
interesting but less frequent experience is the emergence, 
presumably from one’s subconscious mind, of a new idea 
in the course of such reading. Usually on such occasions 
one’s attention is not wholly concentrated on what one is 
reading, since the subject is familiar and no essentially new 
ground is being covered. The idea which suddenly 
breaks through what one is perusing and pops up in one’s 
mind with considerable vigour may be sufficiently 
intriguing to make one abandon the article in order to 
follow the trend of thought to which the idea gives rise. 
The article may, for example, have been devoted to 
extrusion. One very soon realizes that it contains nothing 
very exciting: the usual account of hydraulic extrusion 
presses, of ways and means of preheating and handling the 
extrusion billets, of the flow of the metal from the 
container into the extrusion die, of extrusion die design, 
and of . . . there suddenly appears the idea that nothing 
is being said about anything that is done to the metal as 
it emerges from the extrusion die. This realization should 
be sufficient to make one abandon the article and to pursue 
the thought a little further. Is, in fact, anything ever 
done to the metal as it emerges from the extrusion die? 
Starting to think about it, one may remember that 
extruded sections of some aluminium alloys are quenched 
immediately after leaving the die. What else could be done 
to the section? One may vaguely remember reading 
somewhere about the practice of pulling the extruded 
section, and go on to speculate on the possibilities of 
processes intermediate between extrusion and drawing. In 
the case of tubular or other hollow sections there is, of 
course, the possibility of longitudinal slitting and flattening 
into strip or other sections. Could there also be the 
possibility of expanding such tubular or hollow sections by 
drawing over a mandrel, or by the application of internal 
pneumatic or hydraulic pressure. And mention of expan- 
sion by internal pressure should, these days, be sufficient 
to suggest the extension of the “tube-in-strip” principle 
to tube-in-extrusions; the extrusion of nominally solid 
sections with discontinuities capable of being expanded by 
internal pressure; and not necessarily only axial longi- 
tudinal discontinuities. ... Did all this start with our 
reading quite an ordinary article on extrusion? 


NE thing presumably does lead to 
another, but few, if any, connec- 
tions can be detected to substan- 

tiate this on glancing over any reasonably large collection 

of research reports, abstracts of scientific Papers, or even 

a bibliography on some given, even comparatively narrow, 

subject. To ascribe this to a lack of detailed knowledge 

of the background, etc.,on the part of the observer forming 
this impression would, strictly speaking, be begging the 
question or, alternatively, would only lead to another 
question as to the reason for this lack. A more reasonable 
attitude would be to regard this first impression as not 
wholly erroneous and not due solely to the imperfections 
of the observer, but to ascribe it to the undeniable fact that 
although all the research work that gives rise to this 


Coherence 


impression undeniably has a background, as well as a 
reason for its being undertaken and at least one aim or 
object, it likewise undeniably cannot be seen to have these 
attributes, hence the impression it creates. Should this be 
put right, or is it sufficient that those concerned with each 
particular bit of research work should be aware of why 
they are doing it and what they expect to achieve? It does 
seem that a wider awareness of the backgrounds and 
directions would be beneficial and should, therefore, be 
catered for in all accounts of research work. It would 


ensure that such accounts would add up to a trend or 
trends rather than to a conglomeration, and it would also 
be most helpful on those occasions, of which there are still 
too few, on which one sits back and surveys the situation : 
what have we got here, and where do we go from here? 


Don’t Forget N spite of the absence of any sub- 
l stantial body of evidence, it is 
possible partly to note and partly 
to deduce or infer a growing interest in chemical machin- 
ing. Whereas chemical machining was originally brought 
in to do jobs that could not or could hardly be done by 
mechanical machining, it is now tending to spread to jobs 
that mechanical machining finds merely difficult to do, if 
only because of the hardness of the metal or alloy to be 
machined. The rapid progress being made in this field 
unfortunately exhibits the neglect of fundamentals which 
is such a characteristic feature of rapidly-developing tech- 
nologies. The effect of this in chemical machining is that 
once a solution that will give the required uniform etching 
action on the given material has been developed, there 
follows the rush to apply it. In this rush, the fact is 
invariably forgotten that the particular etching solution 
may not be the only one. There is, of course, no universal 
etchant, but even for a single material there may well be 
several etching solutions, the advantageous choice of one 
or other of which will depend on the nature of the job to 
be done. If this neglect of fundamentals is to be noticed 
in the matter of developing etching solutions, it is even 
more in evidence in the manner in which alternatives to 
the simple straightforward etching by chemical solution 
are being ignored. Electrolytic etching is still far too rare. 
Possible combinations of spark machining, electrolytic 
etching, and chemical etching and polishing are numerous, 
intriguing, and as yet non-existent. With the possible 
exception of the electrolytic pointing of fine tips, no con- 
sideration appears to have been given to the potentialities 
of the opposite of throwing power of plating solutions 
where electrolytic etching and electrolytic etching solutions 
are concerned, let alone to the possibilities of the opposite 
of brush plating. And if electric circuits and their com- 
plications are regarded as not always desirable, there still 
remains the fact that simple chemical solution etching is 
not the only means of dealing with unwanted metal. There 
still remain to be considered the various double decomposi- 
tion reactions, metal-gas reactions, and combinations of 
various surface conversion pro- 
cesses with means of removing 
the resulting conversion coatings “ 
or products. Please don’t forget 
the fundamentals! 
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THERMAL AND CONSTITUTIONAL SUPERCOOLING — EFFECT OF GROWTH RATE ANISOTROPY 


Freezing of Aluminium and Its Alloys 


By R. M. SERGEANT 


In this article the author discusses the conditions that influence crystal growth, basing his 
assessments on a series of investigations carried out at the County Technical College, 
Wednesbury, into the mechanism of freezing of super-purity aluminium and an aluminium- 


silicon alloy with and without hardener additions. 


This investigation was made in 


collaboration with Mr. K. }. Wright, under the general supervision of Dr. P. H. Fennings. 


alloys can occur either by the 

advancement of a smooth solidi- 
fication front or else by dendritic 
crystal growth. These two mechanisms 
are quite distinct from one another. 

The object of this investigation was 
to demonstrate the conditions that 
influence the type of crystal growth 
occurring in pure metals and alloys. It 
should be emphasized that this inves- 
tigation was intended to demonstrate 
these conditions qualitatively, and no 
quantitative treatment was attempted. 

Until fairly recently there was a 
widespread impression that metals in- 
variably freeze dendritically. Chalmers?! 
and co-workers carried out experi- 
mental work which led them to postu- 
late the general conditions that 
determine whether metals and alloys 
freeze with a smooth front or in a 
dendritic manner. 

Pfann? and other workers in the field 
of zone melting studied the redistribu- 
tion of traces of solute, and assuming 
“smooth front” solidification they 
obtained a close correlation between 
calculated and observed behaviour of 
the solute elements. 

More recently, Ruddle> has sum- 
marized much of the work done in this 
field. 


Chalmers’ Hypothesis 


Metals may solidify by one of two 
mechanisms, either by the advance- 


GS itoss can occur of metals and 
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ment of a smooth solidification front 
or else by dendritic crystal growth. 

It is considered that the dendritic 
mode of solidification results only in 
cases where a smooth solidification 
front is unstable, becomes dissected, 
and leads to dendrite formation. 

The condition for stability is that 
any chance protuberance shall find 
itself in a condition less favourable to 
crystal growth, that is, a lower degree 
of supercool (or a higher degree of 
superheat, in which case it will melt 
off). The temperature distribution 
necessary for this condition is illus- 
trated in Fig. 1. A further condition 
for a stable front in alloys is that there 
must be no great accumulation of 
solute in the liquid as a result of 
freezing. Solute accumulation in the 
liquid ahead of a growing crystal may 
lead to a condition referred to by 
Chalmers as constitutional supercool- 
ing, and wil! be discussed later. 

Instability of the smooth front, 
whigh is the condition for dendritic 
crystallization, arises when the liquid 
ahead of the growing crystal is below 
the liquidus temperature. This con- 
dition may be satisfied either by 
thermal supercooling or by constitu- 
tional supercooling. 


Thermal Supercooling 


Thermal supercooling is a_ well 
known phenomenon occurring in pure 
metals and also in alloy systems, giving 


Left : Fig. 1—Normal 
perature gradient 


tem- 





AVERAGE 
COMPOSITION 


rise to a temperature distribution, as 
shown diagrammatically in Fig. 2. It 
can be appreciated that any protuber- 
ance growing from the solid face will 
arrive at a zone (X on Fig. 2) of greater 
supercooling. This will favour dendrite 
formation by the rapid growth of 
protuberances. 

The quantity of a metal that can 
solidify by giving up its heat to 
thermally-supercooled liquid, and so 
solidify dendritically is limited; it will, 
in fact, be:— 

Fraction solidified per 1°C. super- 

specific heat 
‘ool = - 
latent heat 


Constitutional Supercooling 


In alloy systems, but not in pure 
metals, constitutional supercooling, as 
well as thermal supercooling, can 
occur, and its effect may be much 
greater than the effect of thermal 
supercooling alone. 

In alloy systems, the liquidus tem- 
perature depends upon the concen- 
tration of solute in the liquid. Unless 
liquid diffusion or other mixing pro- 
cesses (such as turbulence) are rapid 
enough to maintain a uniform liquid 
composition, the concentration gradient 
may be expected to be as in Fig. 3(a). 
Such a concentration distribution 
would cause a variation in liquidus 
temperature, as shown in Fig. 3(b), and 
if the liquidus curve (as on the 
diagram) is steeper than the tempera- 
ture gradient there is a zone in which 
the actual temperature is below the 
liquidus temperature. This is called 
constitutional supercooling, and _ its 
magnitude increases with increasing 
distance into the liquid from the 
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Below left: Fig. 2—linverse 
temperature gradient caused 
by thermal supercooling 


Right : Fig 3—Above (a) Solute 
*‘build-up’’ in the melt as a 
result of freezing of an alloy. 
Below (b) Inverse temperature 
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Fig. 4—Main factors affecting crystal growth 


solidification front. As previously seen, 
constitutional supercooling is caused 
by the build-up of solute in the liquid 
as a result of freezing. For. this to 
occur, the solid and liquid in equili- 
brium with each other must have 
different compositions. 


Effect of Growth Rate Anisotropy 


The growth rate of a crystal depends 
upon two main factors, the degree of 
supercool and the direction of growth 
with respect to the crystallographic 
axes, as shown schematically in Fig. 4. 

The factor controlling the growth 
rate may either be the rate of heat 
abstraction or, where heat abstraction 
is rapid, the inherent velocity of 
crystallization, which depends on the 
crystallographic direction in which the 
crystal is propagating itself. 

In the case of smooth front solidi- 
fication, the inherent crystal growth 
rate is not the rate controlling factor. 
Growth is considered to be limited by 
the rate of heat abstraction, which can 


only be by conduction through the 
growing crystal. The influence of 
growth rate anisotropy is slight. 
Although growth occurs more easily on 
some planes than others, there is, 
nevertheless, time for growth on 
unfavourable planes to occur and com- 
plete the crystal in a nearly uniform 
manner. 

When a smooth front is unstable, 
the protuberances that form are not 
haphazard but regular; dendrite axes 
correspond with crystal directions of 
low indices which are, presumably, 
those in which the growth rate is 
greatest. The surfaces of dendrites 
are often plane surfaces corresponding 
with crystal planes of low indices, 
though surface tension causes rounding 
off of the edges and corners. 


Experimental Work 


The first observation which may be 
made from Chalmers’ hypothesis is 
that pure metals may normally be 
expected to solidify with a smooth 
solidification front. The aim of the 
first experiment was to show this. 

Experiment 1: Super purity alu- 
minium (50 gm.) was melted in an 
alumina-lined crucible and cast with a 
superheat of 40°C. into a warmed 
cup-shaped graphite mould. The time 
taken for complete solidification was 
40sec. The resulting ingot was sec- 
tioned, polished and macro-etched in 
Hume-Rothery’s solution (Fig. 5). 

Another ingot was prepared by the 


Left : Fig. 5— Super- 

purity aluminium cast 

with 40°C. superheat and 

40 sec. solidification time. 
x2 


Right: Fig. 6—Super- 
purity aluminium with 
50 : 50 copper-aluminium 
hardener added 20 sec. 
after casting. x 2| 


Left: Fig. 7 and right 
Fig. 8—Aluminium- 
2 per cent silicon alloy, 
cast under similar con- 
ditions to the pure 
aluminium specimens in 
Figs. 5 and 6. x2 
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same procedure as above, except that 
on this occasion a quantity of 10 gm. 
of molten 50:50 copper-aluminium 
hardener alloy was added 20 sec. after 
casting, when the ingot was only par- 
tially frozen. This second ingot was 
sectioned, polished, and etched as 
before (Fig. 6). 

The results indicate that the cooling 
was not sufficiently severe to produce 
chill crystals on the mould surface. 

The reason why the addition of the 
hardener alloy should mark the posi- 
tion of the solidification front at a time 
when the metal was partially frozen is 
debatable. At the. temperature in 
question, the diffusion rates are 
expected to be slow and, therefore, the 
migration of the copper atoms to the 
solidification front is considered to be 
mainly by turbulence. Once at the 
front, however, there are a number of 
possible effects:— 


(1) The increased alloy content may 
give rise to different etching charac- 
teristics. 

(2) The lattice parameter may be 
altered to such an extent that a new 
series of grains nucleate and grow. 

A strikingly smooth solidification 
front is apparent in Fig. 6, which 
strongly supports the hypothesis that 
pure metals solidify with a smooth 
solidification front. However, this 


result requires qualification, and addi- 
tional facts will be considered later. 

It may be further postulated that 
alloys with a freezing range solidify 
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dendritically. With the object of 
demonstrating this, a second experi- 
ment was carried out. 

Experiment 2: In this experiment, 
an aluminium-2 per cent silicon alloy 
was used instead of pure aluminium, 
and again the hardener alloy addition 
technique was used, as in Experiment 1. 
Similar additions of the hardener alloy 
were made again 20sec. after pouring. 
This experiment was duplicated, and 
the resulting ingots were sectioned, 
polished and etched as before (Figs. 7 
and 8). 

The results of this experiment show 
a considerably less regular solidifica- 
tion front, with distinctly marked 
protuberances. These interface irregu- 
larities show up more clearly on the 
actual specimen than on the photo- 
graph, because the orientation of the 
specimen with respect to the light 
source can be altered to suit the 
individual requirements of each grain 
in turn. 


Discussion 


In the conditions of the experiments, 
which are similar to those obtaining in 
solidifying ingots and castings, it has 
been shown that pure aluminium 
freezes with a smooth front, while an 
aluminium-2 per cent silicon alloy 
grows protuberances which are pre- 
sumably dendrites. These observa- 
tions are consistent with Chalmers’ 
hypothesis. 

Reference was made earlier in this 
article to an impression that the den- 
dritic mode of solidification is universal 
in metals and alloys. This impression 
has probably been created by the 
observation of dendrites on the surfaces 
of cast metals. Desch* shows examples 
of this in pure lead and antimony. A 
similar observation was made in the 
present investigation when it was 
noticed that the free surfaces of the 
aluminium ingots that were used 
showed well defined dendritic mark- 
ings, illustrated in Fig. 9. The émall 
ingot cast in Experiment 1 showed no 
such markings. 


Right : Fig. 10— Dendritic 
structure at surface layer with 
columnar crystals below. 


The markings on the commercial 
ingot were investigated by sectioning 
the ingot and macro-etching. The 
result (Fig. 10) showed that the den- 
dritic crystals were confined to a thin 
surface layer, and below them was a 
set of columnar crystals resembling 
those obtained in Experiment 1 
(Fig. 5). This indicates that the com- 
mercial ingot froze over on the top 
surface before the columnars had 
reached this portion, and the following 
explanation is suggested. 

Losses of heat from the liquid metal 
after being poured into the open mould 
occur through the wall of the mould 
and from the free surface. Mould 
temperature and other conditions may 
alter the relative quantities of heat lost 
in these two ways, and in conditions 
favouring heat loss from the free 
surface it is possible that the liquid 
metal near the free surface will super- 
cool. The volume of supercooled metal 
roughly corresponds to the surface 
crystals shown in Fig. 10, and it begins 
to crystallize as soon as a columnar 
crystal, advancing from the mould 
walls,enters the region of supercooling. 
The smooth front of the advancing 
columnar crystal will become unstable 
as it enters the region of supercooled 
metal, and a dendritic network will 
rapidly grow throughout the whole of 
this region. Recalescence will prevent 
the completion of crystallization until 
further heat has been lost, and in the 
meantime the shrinkage of the interior 


Left: Fig. 9—Well- 
defined dendritic 
markings. The diagonal 
white line at the lower 
edge indicates the plane 
of the section taken in 
Fig.10. x3 


metal as it freezes will cause the free 
surface to recede slightly so as to reveal 
the dendritic network. 


Conclusions 


The “marker technique,” using a 
copper-aluminium hardener alloy, is a 
simple, if somewhat crude, method of 
showing the position of the solid- 
liquid interface in ingots at a time 
when they are only partly solidified. 

The results of this investigation are 
consistent with the current theories of 
crystallization of liquid metals and 
alloys. It has been shown, in condi- 
tions of normal freezing in which 
growth of crystals takes place in the 
direction of increasing temperature, 
that:— 

(a) Pure aluminium freezes with a 
smooth solidification front; 

(b) an aluminium-2 per cent silicon 
alloy freezes dendritically. 

The only condition under which a 
pure metal can freeze dendritically is 
the unusual one when the crystals are 
growing into supercooled metal. This 
condition can arise at the free surface 
of a cast metal, giving the mistaken 
impression that the whole mass has 
solidified in the dendritic manner. 

The required temperature inversion 
can only be caused by thermal super- 
cooling, and so is limited in effect. 


This investigation was carried out 
at the County Technical College, 


(Continued on page 50) 
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HYDRAULICALLY-OPERATED BORER FOR LARGE ALUMINIUM BILLETS 


Billet Coring Machine 


NEW billet coring machine, 
A which not only makes it 
possible to core larger billets of 
aluminium but also eliminates many 
of the inherent difficulties previously 
encountered in machining smaller size 
billets, has been developed by the 
Lombard Corporation of Youngstown, 
Ohio. 

The machine is capable of handling 
billets weighing 2,500 lb. from standard 
transport pallets. It deposits them in 
the machine, removes the core, then 
returns them to another transport 
pallet ready for heating and extruding. 


Capacity is 5 billets/hr. for the largest 
diameter bore (20in.) and longest 
length (50 in.). 

Operation of the machine is com- 
paratively simple. After the initial 
set-up of tooling, it is a semi-automatic 
procedure. The machine is put 
through its various cycles by means of 
a series of push-button controls. Billets 
are indexed one at a time into the 
machine as finished billets are 
removed. 

One row of 50 in. billets or two of 
30 in. billets may be loaded on pallets 
and handled, in turn, through adjust- 


Fig. 1—The machine is put through its various cycles by means of a series of push-button 


controls. 


Billets are indexed one at a time into the machine as finished billets are removed 


Fig. 2—Lombard billet coring machine at U.S. Air Force heavy press extrusion plant 
operated by Kaiser Aluminum and Chemical Corporation 


ment of the loading mechanism. After 
it is deposited on the loading tray, the 
billet is conveyed into the chuck hous- 
ing on rollers, where positive centring 
is accomplished by  hydraulically- 
operated three-jaw chucks; these are 
simultaneously controlled by internal 
gear pinion and rack arrangement. 
Clamping jaws may be set to operate 
in any one of five different billet size 
ranges which overlap one another. 
Billet sizes range from 12 in. to 26 in. 
in outside diameter; 20 in: to 50 in. in 
length. Only two sets of jaws dre used 
to clamp any one billet. The set 
closest to the boring-head end of the 
carriage is used in combination with 
either one of the two other sets, 
depending on the length of the billet. 
Dogs on the pusher mechanism may 
be connected to any desired position 
on the drag chain to accommodate 
conveying billets up to the maximum 
50 in. length. 

Hydraulic power provides rapid 
advance, variable feed, and return of 
chuck carriage holding the billet. A 
back pressure main feed cylinder 
system eliminates the possibility of 
uneven feed motion due to variation 
in area of cut along billet length and 
possible voids in bore. Feed speed is 
infinitely adjustable from 0 to 
60 in/min. 

Horizontal rotating cutting tools are 
driven by a 60 h.p. variable speed drive 
through V-belt and two-speed gear 
change unit, providing stepless adjust- 
ment of cutter head rotation. The 
billet does not revolve while the cutting 
is being done, but moves forward on 
to the revolving cutter head. The 
cutting tools, which radially remove 
up to %in. of metal from the inside 
diameter of the billet, are cooled and 
kept free of chips with a coolant system 
which includes a 50 gal/min. pump 
and reservoir for supplying soluble 
oil and water, or cutting oil under 
150 lb/in? pressure. Splash shields 
restrain and direct cutting fluid and 
chips into a standard, removable scrap 
tub situated in a compartment below 
the machine. Fluid is constantly 
strained and pumped from the sump 
back to the reservoir above ground for 
re-use. 

Boring bars ranging in size from 
37 in. to 7%in. in diameter may be 
interchanged on the main drive shaft 
mounting. This allows the operator 
to use cutting heads from 4 in. to 20 in. 
in diameter to conform with the 
requirements of various size billets. 
The cutter heads, on which much of 
the success of this coring machine 
depends, were especially designed and 
manufactured for the Lombard Cor- 
poration by the McGrosky Tool Copr- 
poration, of Meadville, Pennsylvania. 
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Oxidation Resistance of Niobium Alloys 


HE mechanical properties of 

I niobium under a variety of con- 

ditions are such that it is certain 
that, with alloying, a range of materials 
could be developed of unusual interest 
for high temperature atomic energy 
and aircraft-missile applications. In 
this respect niobium is similar to 
molybdenum and, _— unfortunately, 
suffers from the same major disadvan- 
tage in that excessive oxidation occurs 
in air at or below the service tempera- 
tures envisaged. In the case of 
molybdenum, however, the oxide 
formed is volatile, and it appears that 
the only solution to the problem of 
preventing oxidation would be to 
protect the metal with an impervious 
coating. Niobium heated in air 
becomes covered with a solid oxide, 
which is stable up to its melting point 
of about 1,500°C., so here the alter- 
native method of protection by alloying 
to give a self-healing and protective 
oxide film appears to be available. 

C. T. Sims, W. D. Klopp and R. I. 
Jaffee,' of the Battelle Memorial Insti- 
tute, Ohio, have investigated on a 
small scale the oxidation resistance of 
a number of binary niobium alloy 
systems. Additions of titanium, zir- 
conium and chromium (up to 35 at. 
per cent nominal), of molybdenum, 
vanadium, tungsten and tantalum (up 
to 25 at. per cent nominal) and of 
manganese, iron, cobalt, nickel, alu- 
minium, silicon, beryllium and boron 
(up to 5 at. per cent nominal) were 
made, small buttons of each alloy 
being arc-melted in helium and 
machined to 0-1X0-2X0-45 in. speci- 
mens. Losses of alloying elements 
were estimated from weight change 
during melting, and serious weight dis- 
crepancies were noted for the materials 
containing aluminium, iron, man- 
ganese, cobalt, nickel and beryllium, 
i.e. those elements having boiling 
points below or fairly near the melting 
point of niobium. 

The samples were exposed to air at 
600°, 800° and 1,000°C. in a muffle 
furnace, and removed and weighed 
after 1, 5, 10, 15 and 20hr. exposure. 
The gains in weight were plotted to 
give an oxidation curve and, in addi- 
tion, the scale was removed after the 
final soaking period, and the weight 
loss recorded. Hardness measurements 
were made on the oxidized specimens 
to determine the extent of contamina- 
tion of the remaining metal. 


Linear Rates of Oxidation 


The authors state that results given 
in their Paper show that all the alloys 


BY RECORDER 


“oxidize in a substantially linear 
manner.” The data to which they 
refer are weight gain and weight loss 
recordings for one exposure time at 
each temperature, however, so no 
deductions regarding the variation of 
oxidation rate with time can, in fact, 
be made from them. It must be pre- 
sumed that the complete results do, 
indeed, indicate linear oxidation rates 
although, as the authors themselves 
admit, the intermittent cooling of the 
samples in their tests would tend to 
mask the existence of, for example, a 
parabolic rate relationship. 

Sims and his colleagues give the weight- 
gain oxidation rates for unalloyed nio- 
bium at 600°, 800° and 1,000°C. as 5-7, 
33-7 and 24-2 mg/cm? hr. respectively. 
The corresponding weight loss values 
are 18-4, 72-8 and 32.0 mg/cm? hr. 
respectively, which, although showing 
the same pattern, i.e. fastest oxidation at 
800°C., do not give the same relative 
performances as the weight gain 
figures. It seems probable that the 
crude method of scale removal 
employed was likely to lead to serious 
errors in weight-loss determinations, 
so these are suspect except for use as 
a rough check on trends. 

The rather unusual behaviour of 
unalloyed niobium in having a lower 
oxidation rate at 1,000°C. than at 
800°C., was exhibited also by some of 
the alloys. In_ general, however, 
increasing alloying additions increased 
the probability of the oxidation rate at 
1,000°C. exceeding that at 800°C. 

Titanium additions were amongst 
the most effective in reducing oxida- 
tion rates at all three test temperatures, 
the lowest values (given by 25 at. per 
cent titanium) being 0-1, 0-6 and 
1-9 mg/cm? hr. at 600°, 800° and 
1,000°C. respectively. Small additions 
of molybdenum had similar effects, the 
rates at 5 at. per cent being 0-3, 2-1 and 
4-6 mg/cm? hr. respectively, but at 
higher alloying contents, this element 
gave rise to heavy oxidation at 
1,000°C., though at 600° and 800°C. its 
influence remained beneficial. Both 
vanadium and chromium additions 
gave results resembling those produced 
by molybdenum. The first gave mini- 
mum oxidation rates at 10 at. per cent 
vanadium, though at 25 at. per cent, 
oxidation at 1,000°C. was extremely 
severe. Chromium gave most benefit 
when at a concentration of 15 at. per 
cent (melting loss allowed for); even 
so, at 1,000°C. it was less effective than 
the other three alloying elements 
already mentioned. 

Another type of behaviour was 
shown by tungsten, tantalum, zir- 


conium, and boron additions. In each 
of these cases, small contents tended 
to increase the rate of oxidation at 800° 
and/or 1,000°C.—an effect particularly 
pronounced for zirconium additions of 
up to 10 at. per cent. At higher levels, 
the oxidation rate frequently fell: for 
tungsten and tantalum yet larger addi- 
tions again caused a deterioration in 
oxidation resistance at 1,000°C., but for 
zirconium and boron, oxidation rates 
appeared to be falling to minima 
beyond the limits of the present addi- 
tions (35 and 5 at. per cent of these two 
elements respectively). 

The six remaining alloy systems 
were investigated to contents of only 
5 at. per cent. Cobalt, nickel and iron 
additions were reduced by melting 
losses possibly to about one-half their 
nominal values, and at these levels had 
apparently little effect on oxidation 
resistance. The aluminium-, beryl- 
lium-and manganese-bearing materials 
suffered such high losses of alloying 
addition during melting that it is 
impossible to gauge what influence on 
the oxidation of niobium these 
elements might exert. On the evidence 
presented by Sims et al it seems 
likely that alloys containing these 
elements would be difficult to manu- 
facture, although the use of pre-melted 
master alloys might improve retention 
of the addition. 


Composition of Scale 


The compositions of the scales 
formed on several of the test specimens 
were determined chemically, and their 
structures examined by X-ray methods. 
Unfortunately, the amount of scale 
available from the alloys most resistant 
to oxidation was so small that the 
oxygen contents could not be measured. 
The scales from other materials were 
shown to contain close to the stoichio- 
metric quantity of oxygen for Nb.O, 
at low alloying contents, but as the 
amount of alloying addition was 
increased the oxygen content fell below 
that required to satisfy the Nb.O, for- 
mula. For tantalum, tungsten, and 
zirconium (the oxides of which contain 
a lower relative amount of oxygen than 
Nb.O;), the formation of alloying 
element oxides in the scale could lead 
to the above result. For titanium and 
chromium, however (the oxides of 
which are “richer” in oxygen than 
Nb.O;), such an explanation is unten- 
able, yet analysis showed that appre- 
ciable amounts of the alloying element 
were, in fact, present in the scale. The 
structures of the scales formed at 
1,000°C. were the same as, or close to, 





the allotropic forms of Nb.O, stable at 
900°C. or above, but it is, perhaps, 
significant that the authors do not 
appear to have detected the presence 
of other oxide structures, even though 
some of the scales (e.g. those on high 
titanium and zirconium alloys) con- 
tained over 10 wt. per cent of the alloy- 
ing addition. The authors’ sugges- 
tion that improvement of oxidation 
resistance is dependent on the sub- 
stitution of the alloying element for 
niobium in the Nb,O, structure, and 
that a mixed oxide is formed on less 
oxidation-resistant alloys, is not sup- 
ported by direct evidence on the 


Anodized 


LAT electrical windings of alu- 

minium foil or strip for magnet 

and transformer applications, 
having equivalent conductivity of a 
copper wire winding, can be equal in 
volume, and in some cases smaller, 
notwithstanding the fact that the con- 
ductivity of aluminium in the 99 per 
cent-99-5 per cent purity range is 
approximately 59 per cent to 61 per 
cent that of copper. Aluminium is also 
lighter and provides an improved heat 
transfer rate across the coil, eliminating 
the hot spots encountered in circular 
cross-section windings. Adjacent layers 
have only turn-to-turn voltage dif- 
ference, eliminating the need for thick 
layer insulation commonly associated 
with round wire windings. 

Anodized foil or strip can safely 
withstand considerable periods of 
overload, allowing designs to be of 
normal rating without providing for 
large safety factors. This would lead 
to a general reduction in the overall 
size. 

Improved production methods can 
bring economic advantages. The sim- 
plicity of winding and the prospect of 
multi-winding machinery could step 
up production far more rapidly than 
with the traversing complications of 
conventional machinery. Aluminium 
strip and foil are basically much 
cheaper than their copper counterpart, 
and attendant labour economies are 
obvious (tapping and leading out coil 
ends becomes a much more simple 
operation). 

With these considerations in mind, 
Tyne Chemical Co. Ltd., River Drive, 
South Shields, have recently developed 
their technique to a high degree of 
mechanical and electrical efficiency, 
and commercial production of con- 
tinuously anodized aluminium foil and 
strip for electrical windings, particu- 
larly in magnets and transformers, is 
now under way. 

An indication of the extent of this 
achievement is that they are currently 
producing anodized material from 
0-002 in. thick aluminium foil up to 
0-06 in. strip, in widths of a maximum 


composition of, the latter scales. 


Depth of Penetration 


Hardness measurements indicated 
that the depth of contaminated metal 
underneath the scale was reduced by 
the elements improving oxidation 
resistance. Some of the other alloys 
also showed less deep penetration of 
oxygen than unalloyed niobium, but 
since in many instances the oxidation 
rate had here been impaired by the 
addition, the shallower contamination 
could be attributable to a faster 
increase in the rate of scale formation 
than in that of oxygen diffusion. It is 
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interesting, however, that the alloy 
containing 35 at. per cent zirconium 
showed the least extensive hardening 
of any of the materials tested. After 
oxidation at 1,000°C., hardening was 
confined to a layer about 0-01 cm. 
thick; for unalloyed niobium, con- 
tamination was detected over 0-15 cm. 
from the scale:metal interface, yet the 
oxidation rates of the unalloyed metal 
and the zirconium alloy at 1,000°C. 
were quite similar. 


Reference 
! C. T. Sims, W. D. Klopp and R. I. 
Jaffee; Trans. A.S.M., Vol. 51, Pre- 
print No. 70, 1957. 


Aluminium Windings 


of 12in., continuously anodized in 
lengths of 1,000 yd. 


Anodic Film 


The building-up of an oxide film to 
enable aluminium foil or strip to be 
used as a conductor “sheathed” with 
its own insulation is the basis of the 
exploitation of this remarkable 
characteristic. 

The electrochemical process—ano- 
dizing—thickens the natural oxide 
layer from the “inside” of the film by 
passing a current in an acid electrolyte, 
using the aluminium as the anode. 
Sulphuric, chromic, oxalic, boric, and 
phosphoric acids are used in various 
processes to give the required results. 

Consistent thickness, density, hard- 
ness and absence of pores, together 
with flexibility of the film, are all 
features which must be given careful 
consideration. Corrosion resistance of 
the anodic film varies with the alloys 
on which it is being produced. It is 
greatest on commercially pure alu- 
minium, and least on alloys containing 
large amounts of copper or zinc. 

The anodizing process does not alter 
the mechanical properties of the 
aluminium, but, as an indication of the 
toughness of the film, the basic metal, 
when heated above its melting point, 
will melt but still be retained in the 
anodic film. 

The breakdown voltage depends on 
the alloys, film thickness, texture, and 
moisture content, but is not affected by 
increases in temperature up to 400°C. 

The breakdown voltage figures 
reached under this new technique are 
the highest yet obtained in this field. 

For example, with some anodized 
material 3 in. wide by 0-0035 in. thick, 
the anodic coating of 6-4 microns at the 
centre, increasing to between 7-3 and 
9-4 microns at the edges, resulted in 
breakdown voltage figures of the order 
of 375 at the centre, 400 near the edge 
(about 1 or 2mm. from the edge), and 
directly on the edge, 480. 

Another example of anodized 
material, 2-375in. wide by 0-018 in. 
thick, the anodic coating of 7 microns 


at the centre increasing to between 
10-8 and 13-8 microns at the edges, 
resulted in breakdown voltage figures 
of the order of 305 at the centre, 450 
near the edge (about 1 or 2mm. from 
the edge), and directly on _ the 
edge, 475. 

Close examination over a consider- 
able length located no points of short 
circuit, and there was adequate film 
thickness with a reserve to withstand 
maltreatment. Even the sharp edges 
and corners withstood considerable 
pressure without failure. 


Temperature Resistance 


The vulnerability of insulating 
materials based on organic compounds 
at high temperatures has been a strong 
influence on design within the elec- 
trical industry. Even the more modern 
silicone resins are not free from this 
vulnerability. Anodized foil or strip 
may be allowed to heat far beyond any 
temperature permissible in windings 
being used (possible exceptions are 
windings employing asbestos sleevings, 
which are bulky, costly and cumber- 
some). Design margins on the grounds 
of temperature can be eliminated 
using anodized material. 


Production Limitations 


The present production range of 
Tyne Chemical Co. is limited to 
0-002 in. to 0-06in. thick, and up to 
12 in. wide, but these limits depend on 
mechanical considerations and may 
well be extended in the future. The 
material is anodized uniformly on both 
faces, thicker at the edges, in finished 
widths. Foil and strip are required to 
have a sound edge condition, free from 
the edge weakness of slitting burrs. 

The snags of “brittleness of film,” 
“abrasion resistance and flexibility”’— 
there is no limit to the radius over 
which it can be bent—have been over- 
come. Special precautions are taken 
by the company against low break- 
down resistance of the strip at the 
edges, and the edge is, in fact, the best 
part of the insulator. 
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New Plant & Equipment 





Neutral Atmospheres 


ITH a rated output of 
W 150 ft®/hr. of prepared atmos- 

phere, a protective atmosphere 
generator has been produced as a 
packaged unit by Royce Electric 
Furnaces Ltd., of Walton-on-Thames. 
The whole plant occupies only three 
feet square of floor space, although 
larger units with capacities up to 
2,000 ft?/hr. are available. 

The prepared atmosphere is 
obtained by the controlled combustion 
of town’s gas. The products of this 
combustion are cooled to separate the 
excess water vapour, and then puri- 
fied free from sulphur and passed 
direct to the heat-treatment furnace. 
The volume of prepared atmosphere 
produced is governed by the degree 
of combustion permitted in the com- 
bustion chamber. With partial com- 
bustion as required, for instance, in 
the bright annealing of steel, the yield 
of atmosphere is approximately three 
times that of the raw gas burnt, and 
the total electrical consumption is less 
than 150 watts/100ft® of atmosphere. 
The degree of combustion permitted 
depends upon the alloy being treated 
and the temperature of treatment, and 
is controlled by the ratio of air to gas 
in the mixture admitted to the com- 
bustion chamber. This ratio is easily 
set by a screw adjustment on an 


obturator tee on the metering device, 
and the actual flow of gas and air is 
indicated on direct reading flowmeters. 

The combustion chamber, which is 
lined with high quality refractory, is 
specially constructed with refractory 
baffles to give the requisite tempera- 
ture and turbulent flow. To conserve 
heat and give temperate working con- 
ditions, the lining is backed by a wall 
of thermal insulating bricks, the whole 
being enclosed within a_ gas-tight 
casing. From the combustion chamber, 
the burnt gas passes through a water- 
cooled collection duct to a_ heat 
exchanger, which effectively cools the 
gas and removes the excess water 
vapour. Finally, the gases are purified 
in a vertical desulphurizing retort con- 
taining iron oxide. 

The generator described is extremely 
economical on initial expenditure, and 
running costs, for supplying atmos- 
phere to continuous furnaces of the 
type made by the company for the 
bright annealing of iow carbon steels, 
and copper brazing of mild steel com- 
ponents, for which it is essential that a 
protective atmosphere of known and 
controlled composition is used. 

Each generator and furnace unit is 
completely assembled as a packaged 
unit on a floor mounting baseplate, 
and tested before leaving the factory. 


Air Compressors 


WO new stationary Hydrovane 

I air compressors have been added 

to the range manufactured by 
Alfred Bullows and Sons Ltd., Long 
Street, Walsall. 

The first of these, the 200SR9501, 
has an output of 95 ft/min. at 
100 lb/in?, and is mounted on a 6ft. 
by 2ft. horizontal air receiver. As 
standard, it is fitted with a water- 


Left : The Royce 
small exothermic gas 
generator 


Right: Bullows Hydro- 
vane stationary air 
compressor 


cooled oil cooler, and the water flow is 
controlled thermostatically. An air- 
cooled oil cooler can be supplied. 

The second unit is the 250SR12001, 
which has an output of 120 ft®/min. at 
100 lb/in?. This unit can also be 
supplied with an air-cooled oil cooler 
if required. 


Flow Recording 


IMPLE design and robust con- 

struction are features of a new 

Arkon flow recorder, Model 1602, 
making it suitable for continuous 
operation under the difficult conditions 
often met with in steel works and 
foundries, etc. 

The instrument, which is a product 
of Walker, Crosweller and Co. Ltd., 
Cheltenham, uses the well-established 
principle of mercury U-tube and float, 
overload protection being incorporated. 
It is fitted with a dual valve (instead of 
the three-cock assembly usually met 
with in this type of recorder), which 
incorporates automatic equalizing. 
These features eliminate the possi- 
bility of mercury being blown into the 
impulse lines due to incorrect opera- 
tion of valves or surges of pressure. 
The operating valves are inside the 
recorder case, and accessible from the 
front of the instrument. 

The chart, which is very easy to 
read, is rectangular, ruled in straight 
lines, and is 6in. high. The visible 
width of the chart covers 16hr., 
making it easy to follow the record 
over the whole of a normal shift. 

Where the instrument is required to 
total the flow automatically, an elec- 
trically-operated integrator can be 
fitted as an optional extra. 

Charts can be supplied reading in 
ft?/hr., gal/hr., lb/hr., in. w.g., dif- 
ferential pressure, or any units to meet 








A typical arrangement of Elremco process 
timing equipment in its flameproof enclosure 


users’ requirements. Differential ranges 
from 60 in. to 200 in. w.g. Model 1602 
recorders are designed for operations 
under static pressures up to 300 Ib/in*. 


Process Timing 


LAMEPROOF enclosures are 
F now available for the range of 

electrical timers, relays and 
special-purpose control panels made by 
Electrical Remote Control Co. Ltd., 
The Fairway, Bush Fair, Harlow, 
Essex. The flameproof enclosures are 
Buxton certified for gases and vapours, 
Groups II and III. 

Flameproof enclosures can be pro- 
vided for:—Fully-automatic timers, 
which can control 1-12 timing circuits 
with independent continuous time 
settings in each individual circuit and 
continuous adjustment of the overall 
timing period. Cam-operated multiple 
circuit timers that repeat continuously 
a predetermined timing sequence oper- 
ating 1-12 changeover or single pole 
switches, or stop after every complete 
cycle, depending on the internal or 
external interconnection of the motor 
circuit. Short-period condenser and 
electronic timers, suitable for a wide 
range of switching actions. 

For complex timing sequences, a 
number of various types of timers and 
relays can be interconnected. Most of 
the timers, with the exception of the 
SPT and EPT, can be fitted with 
impulse driving units, which can 
switch a number of circuits after a pre- 
determined number of impulses. 


Flameproof push buttons, indicator 
lights and inspection windows can be 
provided either on main enclosure 
covers or in separate flameproof 
enclosures. 


Industrial X-rays 


N addition to the range of 
A industrial. X-ray equipment 
manufactured by Marconi 
Instruments Ltd., St. Albans, has been 
made recently by the introduction of 
the TF 1603 special low-kV mobile 
X-ray unit. 

Designed for radiography in the 
range 6-50 kV, 1-15 mA, this unit is 
mounted on a mobile stand. Both the 
control unit and the tubehead are 
detachable from the main unit, and an 
extension lead is supplied with the 
equipment so that the control may be 
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operated at a safe distance from the 
tubehead. The tube is of the grounded 
anode type, with an effective focal spot 
size of 1-5 mm?, and is particularly 
suitable for use in research for such 
procedures as microradiography, histo- 
radiography, etc. 

The complete unit comprises a 
mobile stand on which are mounted 
the control unit, H.T. generator, 
adjustable tube mounting, H.T. cables, 
water hoses, water flow switch, and the 
shockproof X-ray tube. The base of 
the unit carries a plinth for mounting 
the control unit, and a vertical column 
and tubearm for mounting the tube- 
head. 

The control unit incorporates an 
auto-transformer, space charge com- 
pensation transformer, exposure con- 
tactors, etc., and also a static voltage 
stabilizer for stabilization of tube fila- 
ment voltage and, thus, mA. Several 
ranges of timer are available. 





Crushing and Grinding 


IDE use is made of crushing 
W wx grinding equipment in 

many widely divergent fields of 
industry, although they are most com- 
monly employed in mining and ore 
extraction. The techniques used in 
these operations are becoming of 
greater importance as the processing 
of fine-grained ores and _less-rich 
deposits is developed. Keeping pace 
with this growing emphasis, the litera- 
ture on these subjects has become 
voluminous, and as a guide to it, Her 
Majesty’s Stationery Office has pub- 


Zine Alloy 


F interest to all manufacturers 

using die-castings, and, indeed, 

to many others who might be 
able to take advantage of the 
economies that die-castings have to 
offer, the first of a new series of 
booklets, “Die Casting News,” has 
been published by the Zinc Alloy Die 
Casters’ Association. In an attractive 
presentation, it describes briefly a 
number of assemblies in which 
pressure die-castings are used. 

All the parts have been chosen to 
illustrate particular advantages of die- 
casting in zinc alloy, such as the ability 
to produce complex shapes in one fast 
operation, the elimination of laborious 
time-consuming machining, and the 
ease with which fastening devices, 
bearings, etc., can be cast-in. In 
addition to these functional assets, the 
fine smooth finish of zinc die-castings 
enables a highly decorative finish— 
enamel or chromium—to be easily 
applied, and examples in this issue 
include car trim, a parking meter, and 
industrial scales. 

These bulletins will be distributed 
widely to designers, production 
engineers, and potential users, in short, 


lished, for the Department of Scientific 
and Industrial Research, a bibliography 
entitled “Crushing and Grinding.” 

The book contains some 2,800 
references, and the first section takes 
the form of a series of short reviews 
of problems and practice in various 
industries. This section is followed by 
the bibliography proper, a_ short 
abstract accompanying each reference. 

Priced at 35s. 0d., the book is obtain- 
able from H.M.S.O., York House, 
Kingsway, London, W.C.2, and branch 
offices. 


Die-Casting 


to all those who would benefit from 
examining and using die-castings. 
Copies are available free on request 
from the Zinc Development Associa- 
tion, 34 Berkeley Square, London, W.1. 





Freezing of Aluminium 
and Its Alloys—con:. from page 43 


Wednesbury, under the general super- 
vision of Dr. P. H. Jennings. 

The author is indebted to Mr. K. J. 
Wright for his assistance with the 
experimental work, to the English 
Electric Company Limited, who made 
the investigation possible, and to the 
Principal of the College for the use of 
college facilities and for permission to 
publish this Paper. 
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APPARATUS AT THE ANNUAL EXHIBITION OF THE PHYSICAL SOCIETY 


Scientific Instruments Exhibition 


scientific instruments and apparatus organized by 

The Physical Society will open at the Royal Horticul- 
tural Society’s Old and New Halls, Westminster, London, 
S.W.1, and will remain open until the evening of Thursday 
next. There are some 150 stands occupied by the firms 
manufacturing scientific instruments in an exceedingly wide 
range, and for a diversity of applications. By invitation of 
the Council of the Society, a selection of Swedish instru- 
ments is being exhibited this year, and this exhibit is under 
the auspices of the Royal Swedish Academy of Engineering 
Sciences. 

Among the range of instruments which have been 
brought to our notice are those described by the following 
firms, who have kindly furnished us with the details. The 
stand number of each firm is given in parentheses. 


Associated Electrical Industries Ltd. (146). Included in 
this company’s exhibit are the following instruments—The 
Rodolite, which has been used for testing the ways of lathes 
in relation to the axis of rotation of the headstock, and the 
ways of hobbing machines in relation to the axis of rotation 
of their tables. Crystal Pulling Equipment, an apparatus 
designed to eliminate the conventional heated crucible for 
holding the melt; crystals are pulled from a pool of melt 
formed in the parent solid material, which rests on a water- 
cooled hearth. In the case of silicon, it is thus possible to 
pull ingots which do not contain the considerable quantity 
of oxygen which is inevitably present in ingots grown from 
melts contained in silica crucibles. 


Baird and Tatlock (London) Ltd. (98). On this stand will 
be shown a newly developed range of equipment for 
chromatography and electrophoresis. Among the apparatus 
shown will be the following—Chromatographic drying oven; 
chromatographic desalting apparatus; the fraction collector, 
a finalized production version of the “continuous belt” 
concept, which aroused much interest at last year’s exhibi- 
tion when it was first shown by the company; an electro- 
phoretic horizontal tank, and an electrophoretic densito- 
meter. 


Baldwin Instrument Company Ltd. (38). A number of 
interesting instruments will be seen on this stand. The 
Fast Responding Atomat has been developed to meet the 
need for automatic thickness control of products produced 
on high-speed machines such as metal foil rolling mills. 
Then there is the Atomat Transverse Profiler; a Film Badge 
photometer, and the protection electrometer and pocket 
dosemeter, a compact unit providing a relatively accurate 
means of measuring stray X and gamma radiation. 


Edwards High Vacuum Ltd. (149). A wide range of 
equipment is being shown by this company, including the 
latest developments in rotary high vacuum pumps, leak 
detection equipment, vacuum coating plant, and metallur- 
gical and distillation plant. Of particular interest will be 
the automatic large scale pumping system with liquid gas 
transfer equipment. Then there is the electron beam 
welding apparatus, and the vacuum fusion gas analysis unit, 
the latter being a compact self-contained unit for the 
analysis of oxygen, nitrogen, and hydrogen in metal 
samples. 


Elliott Brothers (London) Ltd. (138). Among the instru- 
ments shown here are digital and analogue computing 
equipments, various developments in automatic process 
control equipment, microwave equipment, servo com- 
ponents, mechanical engineering developments, etc. 


Engelhard Industries Ltd. (Baker Platinum Division) 
(101). The activities of this company are represented by 
the Baker integral-sheath thermocouple, which is available 
in two principal forms—twin-core integral-sheath, having 


O: Monday next, January 19, the annual exhibition of 


an overall diameter in the order of vs in., and coaxial, the 
latter having a diameter as low as sz in. Also recombina- 
tion catalysts, one of such units being used on the 
U.K.A.E.A. research reactor “Dido,” where it is employed 
to recombine deuterium and oxygen emanating from the 
dissociation of the heavy water moderator. In addition, 
there are tail gas treatment catalysts, and the “Atomex” 
immersion gold solution, which provides a means of 
applying easily and simply a thin, dense, adherent coating 
of pure gold to a variety of metals without the use of electric 
current. 


English Electric Valve Company Ltd. (100). A new range 
of germanium rectifiers is being exhibited by this company, 
and also other new valves and tubes. 


General Electric Company Ltd. (25 and 27). From the 
research laboratories of this company comes a series of 
interesting developments. One of these concerns imper- 
meable graphite, and a demonstration will show a graphite 
tube heated by an electric current to almost 600°C. The 
tube contains carbon dioxide under pressure and is mounted 
in an evacuated container. A major use of such graphite 
would be in nuclear reactors, where it may be necessary to 
join the graphite to metal. The company is showing a 
representative range of semiconductors, and a demonstra- 
tion will be given of the use of the G.E.C. heavy alloy for 
screening gamma radiations. 


Griffin and George Ltd. (123). This group of companies 
will be exhibiting the Griffin-Raleigh elution bridge, an 
instrument designed primarily for monitoring washing 
processes in transistor production and in the electroplating 
industry. Also, a monobed deionizer, designed for regenera- 
tion in situ, and suitable for laboratory and small-scale 
production use. Then there is the Griffin-Panmetron bridge, 
a mains-operated instrument which serves not only as an 
A.C. bridge for comparing resistance and reactance at 
50 cycles/sec. using external standards, but also as a high 
gain detector amplifier for use with external bridge circuits. 


Hilger and Watts Ltd. (125). This company will show 
instruments for spectroscopy, new accessories for infra-red 
spectrophotometry, the Hilger X-ray diffractometer, which 
has been modified for fluorescence analysis; a measuring 
microscope with digitizing attachment; the photoelectric 
microscope, which is primarily intended to read the glass 
scales of modern machine too]s, and the photoelectric auto- 
collimator. 


Johnson, Matthey and Company Ltd. (110). On this 
exhibit an extensive range of noble metal resistance wires 
will be shown in diameters down to 0-0005 in.; also several 
entirely new metallizing preparations; two new ranges of 
JMC precision silvered mica capacitors; calibration unit for 
platinum; anodes and salts for the electrodeposition of gold, 
silver, rhodium, platinum, palladium and iridium. Examples 
of the platinum metals in temperature measurement will 
be given, and also a range of JM certified metallic foil 
bursting discs is shown. 


Kelvin and Hughes Ltd.(120). Instruments displayed on 
this stand will include a direct-reading current meter, for 
the force-balance system for pressure measurement, the 
twin channel flaw alarm unit, a range of new transducers 
developed for use with the company’s ultrasonic flaw 
detectors, and a precision slide wire potentiometer. 


Mervyn Instruments (118). A selection of this company’s 
products being exhibited will include the Mervyn-Harwell 
square wave polarograph Mark III, the Mervyn-CERL 
sulphur dioxide recorder, and a large area alpha scintillation 
counter which has been designed specially for samples of 
low activity. 
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Nash and Thompson Ltd. (15). This Surrey firm will be 
showing the following instruments—a continuous titration 
apparatus which takes a continuous sample and titrates it 
with the appropriate reagent and indicator. Also the B.N.F. 
thermoelectric metal sorter, which uses an electrically- 
heated probe which is applied to the surface of a metal, and 
the thermal e.m.f. developed between the metal and the tip 
material is measured by a sensitive D.C. amplifier. The 
output of this amplifier is displayed on a 4 in. rectangular 
meter, and different indications will be obtained for different 
metals placed under the probe. 


W. G. Pye and Co. Ltd. (104). A number of instruments 
displayed will include the Pye portable pH meter; the 
Dynacap pH meter; a Stabilized Power Supply unit designed 
as a universal tool for research laboratories and industry; a 
low resistance precision instrument switch; and the portable 
Wheatstone bridge (four decade pattern), a self-contained 
unit having a built-in galvanometer and battery, an external 
battery and galvanometer can be connected when it is 
required to measure extreme values of resistance. 


Solartron Electronic Group Ltd. (103). New instruments 
to be seen on this stand will include the infinite persistence 
solarscope, which uses a “Memotron” cathode ray tube, 
enables traces to be stored for any period without deteriora- 


Metal Industry, 16 Fanuary 1959 


tion, and yet erased in a fraction of a second. Also on show 
will bé instruments in the field of servo testing, process 
control and automation; computers, various measuring 
instruments, and data handling equipment. 


Telegraph Construction and Maintenance Company Ltd. 
(130). Recent additions to the range of Telcon magnetic 
alloys will be exhibited, including Supermumetal (very high 
permeability and low electrical loss) and Super-Radiometal 
(high permeability and high saturation flux density). Equip- 
ment using the magnetostrictive properties of various nickel 
iron alloys, including one particular application for the 
descaling of boilers, will also be shown, as will precision 
investment castings manufactured by the frozen mercury 
process. Other alloys manufactured by the Metals Division 
of this company will be included in the exhibit. 


Thermal Syndicate Ltd. (88). This Wallsend company 
manufacture a comprehensive range of tubes, crucibles, 
boats, ground joints, and other apparatus in their new 
“Spectrosil” material, and examples of these will be shown 
on their stand. Interchangeable spherical ground joints to 
British Standards are now available in all qualities of Vit- 
reosil, and examples of these will also be shown. In addition, 
samples of fused quartz plates and of fused quartz tubing 
will be shown. 





With effect from January 1 last, Mr. 
S. J. Wooldridge has been appointed a 
director of Metal Sales Company 
Limited, the United Kingdom sub- 
sidiary of Kennecott Sales Corporation, 
of New York. 


In a recent issue, under the above 
heading, we noted the appointment of 
Dr. A. J. Kesterton as managing 
director of Davy British Oxygen 
Limited. We have now been advised 
that Dr. Kesterton is not taking up this 
appointment. 


Appointments at the Birmingham 
University have been announced as 
follows:—Dr. J. P. G. Farr, Ph.D., to 
be Joseph Lucas Research Fellow in 
the Department of Industrial Metal- 
lurgy; Mr. T. B. Vaughan, M.Sc., and 
Mr. G. R. Salter, B.Sc., to be Research 
Fellows in Industrial Metallurgy. 


It has been announced that Mr. 
A. R. Woodward, B.Sc., A.F.R.Ae.S., 
has been appointed head of the Joining 
Division of the Development Depart- 
ment at Aluminium Laboratories 
Limited, at Banbury. He will be 
responsible for the investigation and 
development of all methods of joining 
aluminium, with particular reference 
to welding. Mr. Woodward joined the 
company in 1948 as a research inves- 
tigator, and worked for a number of 
years on the mechanical properties of 
aluminium, including fatigue. 


Among those members of the 
industry who were included in the 
New Year’s Honours List was Mr. 
P. C. Ruggles, B.Sc., one of the senior 
engineers of the English Electric Valve 
Company Limited. He was awarded 
the M.B.E. 


Leaving London to-morrow (Satur- 
day), Mr. K. G. Sinclair, chairman of 





Griffin and George group of com- 
panies, will be making a tour of 


. India, Singapore, Australia, and New 


Zealand. 


Deputy chairman of Thos. W. Ward 
Limited, Mr. Arnold Carr has been 
appointed chairman of three of that 
company’s subsidiaries, as follows:— 
Thomas Smith and Sons (Rodley), 
John Smith (Keighley) and Widnes 
Foundry and Engineering Company. 


These appointments are consequent 
upon the death of Mr. Frank R. Stagg, 
who was for many years chairman of 
the three companies. 


News from Head Wrightson and 
Company Limited is to the effect that 
the board have appointed Sir William 
Scott and Sir Richard Bellingham 
Graham, directors of Head Wrightson 
Teesdale Limited, their largest sub- 
sidiary. 


Magnetic Alloy 


UTSTANDING magnetic pro- 

perties possessed by certain 

alloys in the cobalt-platinum 
system have been known to metallur- 
gists for many years, but it is only in 
recent times that the properties of the 
alloy containing an equal number of 
atoms of each element (23-3 per cent 
by weight of cobalt) have been fully 
appreciated. Platinax II, an alloy of 
this group, now being produced by 
Johnson, Matthey and Co. Ltd., 73-83 
Hatton Garden, London, E.C.1, is the 
latest development in this field and is 
one of the most powerful permanent 
magnet mateyials. 

After heat-treatment by a special 
JMC process, Platinax II has remark- 
able physical and magnetic properties, 
a remanence of about 6,400 gauss, a 
coercive force of 4,800 oersteds, and a 
BH(max.) of 9-2 10° gauss-oersteds 
being obtainable. Moreover, in the 
heat-treated state the alloy is mag- 
netically isotropic, exhibiting similar 
magnetic properties in all planes. 

Apart from the benefit of its excep- 
tional magnetic properties, the use of 
Platinax II offers a further advantage 
in that the alloy is comparatively 
workable before heat-treatment and 


can be machined, rolled and drawn 
without difficulty, and so lends itself 
to the manufacture of magnets of com- 
plicated shape or extremely small size. 


Semiconductors 


N the field of electronics, the rapid 

advances made in the development, 

efficiency, and versatility of semi- 
conducting materials has led to an 
immense production of transistors and 
similar devices. As a corollary to this 
widespread use of these materials, the 
literature on the subject of semi- 
conductor materials and transistors has 
reached a formidable volume. Four 
years ago, the Newmarket Transistor 
Co. Ltd., Exning Road, Newmarket, 
Suffolk, published a bibliography con- 
taining 1,115 references to this subject, 
and they have now re-issued this 
booklet—“Fifteen Years of Semicon- 
ducting Materials and Transistors.” It 
includes 2,511 references, grouped 
under the headings “Semiconductors— 
Theory and Measurement,” “Proces- 
sing of Semiconductors,” “Rectifiers 
and Diodes,” “Transistors,” and con- 
cludes with an author index. 
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Home and Overseas 





Induction Furnaces 


Some months ago, Wild - Barfield 
Electric Furnaces Ltd. announced that an 
order had been received for mains 
frequency induction heated aluminium 
holding furnaces, valued at approximately 
$300,000, from a large organization in the 
United States. The company now states 
that a further order for similar 750 lb. 
capacity equipments has been placed by 
the same firm. 


Luncheon Meeting 


On Wednesday of last week, the first 
monthly luncheon meeting of The Non- 
Ferrous Club in the New Year was held 
at the Queen’s Hotel, Birmingham. The 
guest speaker at this event was Mr. E. 
Luscott-Evans, who addressed the mem- 
bers on the subject of advertising. 

At this luncheon a collection was taken 
on behalf of the Royal Metal Trades 
Pension and Benevolent Association, and 
the sum of £15 was realized. 


Exhibiting in London 

A private exhibition is being held at 
Kensington Palace Hotel, London, from 
March 17 to 21 next inclusive, by English 
Electric Valve Company Limited. The 
display will consist of all that is modern 
in valve design technique in the world of 
radar, communication, transmitting and 
instrumentation, together with new types 
of storage tubes. 


Contract Secured 


A contract for a tonnage oxygen plant 
worth nearly £750,000 has been awarded 
to British Oxygen Linde Limited by 
Humphreys and Glasgow Ltd., who are 
building the Lurgi pressure gasification 
plant, for production of towns’ gas, at 
Westfield, Fifeshire, for the Scottish Gas 
Board. 

The Westfield project will use oxygen 
and super heated steam for the complete 
gasification of low grade coal which is 
unsuitable for normal gas making pro- 
cesses. The oxygen plant, which will be 
entirely of British design and manufac- 
ture, is being built by British Oxygen 
Engineering Ltd. It operates on the 
Tonnox internal compression system, 
which has a number of novel features. 
The plant will be capable of producing 
200 tons of oxygen per day, and is 
scheduled to go into production during 
the latter half of 1960. 


University Hall of Residence 


It was announced last week that Joseph 
Lucas Ltd., of Birmingham, has given 
Birmingham University £100,000 for the 
purpose of building a hall of residence for 
graduate students in engineering. 


Courses at Harwell 


From time to time, courses for senior 
technical executives in industry are held 
at the Harwell Reactor School. The next 
of these courses on which places are 
available will be held from June 15 to 
25 next. The fee for the course is fifty 
guineas, exclusive of accommodation. 

A second course, on the Control and 
Instrumentation of Reactors, is to be held 
at the School from July 7 to 17 next 


inclusive, and will be open to British and 
overseas students. This course is prim- 
arily intended for those who have a direct 
interest in the control and instrumenta- 
tion of nuclear reactors, and it will be 
assumed that participants have some 
knowledge of the basic principles of these 
subjects. The fee for the course is 
50 guineas, exclusive of accommodation. 

Full details and application forms for 
both these courses may be obtained from 
the Principal, Reactor School, Atomic 
Energy Research Establishment, Harwell, 
Didcot, Berks. 


Copper Tube Production 


Reports from New York say that Mr. 
F. L. Riggin, President of the Mueller 
Brass Company, has stated that serious 
consideration is being given by the 
company to construction of a new six 
million dollar mill to produce copper water 
tube and tubing. During the fourth 
quarter of last year, said Mr. Riggin, new 
orders, shipments and earnings were at 
the highest level of the year. With general 
business improving, new orders and ship- 
ments in the first quarter of 1959 are 
expected to improve over the year-earlier 
peri 


Handling Equipment 

Among the latest additions to the 
products of Powell and Company is a new 
gas cylinder trolley. Constructed of 
tubular steel, it enables two gas cylinders 
of up to 12 in. diameter each to be carried 
in a well-balanced position without any 
need for securing chains. hand- 
operated spray permits easy loading and 
unloading. 

Fitted with two 16in. diameter main 
wheels and an 8 in. diameter wheel in the 
rear swivel castor, the trolley is said to be 
easily manoeuvrable. A_ welding rod 
holder is also supplied. The trolley can 
be obtained with rubber-tyred wheels or 
all-metal wheels. Single cylinder trolleys 
are also available. 


Forthcoming Event 


On Friday, January 30 next, the 
Women’s Engineering Society will be 
meeting at “Hope House,” 45 Great Peter 
Street, Westminster, S.W.1, when the 
speaker will be Mrs. I. H. Hardwich, 
M.A., A.M.LE.E., A.Inst.P., who will take 
as her subject “Some Uses of Electron 
Beams in Metallurgy.” The meeting 
commences at 7 p.m. 


An Export Order 


Recent news from Alfred Case and 
Company Ltd. is to the effect that they 
have made a good start to their 1959 
export programme by securing a contract 
for brass strip worth £30,000 for ship- 
ment to Portugal. 


Metal Finishing 


Members of the London branch of the 
Institute of Metal Finishing are reminded 
that on Monday next, January 19, a 
meeting of the branch will be held-at the 
Northampton College of Advanced Tech- 
nology, St. John Street, London, E.C.1, 
at 6.15 p.m. The speaker will be Mr. 
P. Eisler, who will talk on “Printed Cir- 


cuits—Some Metal Finishing Methods 
Used on Foil-Clad Laminates in Elec- 
tronic Production.” 

On the next day (January 20), members 
of the South-West branch have a meeting 
at the Grand Hotel, Bristol, at 6.30 p.m., 
to hear Mr. B. G. Roberts on “Control of 
Automatic Plating Plants.” 


Aluminium Ingot 


We have been informed by Alumiaium 
Union Limited, the distributors in this 
country of “Alcan” aluminium, that they 
have introduced a radically new type of 
“interlocking” 50 lb. ingot which, they 
state, is safer, easier and faster to handle 
during transport and by the users. The 
company regard the new design as a most 
significant advance in aluminium ingot 
shape, and are in process of converting 
completely to the new ingot as their 
standard for the 50 lb. form of 99-5 per 
cent aluminium, although meanwhile only 
limited quantities of the new ingot are 
available. 

The new design ensures that in 
strapped bundles the ingots are locked 
together in the three dimensions, vertical, 
lateral and lengthwise. Two metal straps 
serve to secure a neat bundle of 40 ingots, 
making a convenient 2,000 lb. unit which 
stands up well to shocks in transit and 
can be stacked six-high with other 
bundles to form a stable pile. The straps, 
which are prevented from slipping by the 
wasp-waist design of the ingots, can 
readily be removed... The bundle is then 
free-standing and stable, and individual 
ingots can easily be lifted out for handling 
and furnace charging. Unstrapped 
bundles or part-bundles can be moved by 
fork-lift truck. 


Lead in Finland 


It is reported from Helsinki that the 
State-owned copper works, Outokumpu, 
has commenced to develop a new lead 
mine at Korsnaes, near Vaasa. It is 
anticipated that some 100,000 metric tons 
of ore will be extracted each year, and 
that lead metal output will reach 4,200 
tons annually. 


Grain Refining 


Readers may remember that in the 
issue of this journal for December 12 last 
an article appeared by Dr. Kessler 
entitled “Grain Refining Light Alloys.” 
In this connection it is interesting to 
learn from Foundry Services International 
Limited that their German subsidiary 
company has signed an agreement with 
Aluminiumwerke Nuremberg and Dr. 
Kessler, giving the company the sole 
world-wide rights to manufacture and sell 
the patented grain refining product 
developed by Nural. 

This product, sold under its registered 
trade name of “Alphosit,” is already 
available in this country in trial quan- 
tities, and Foundry Services hope to be 
able to meet all orders in the near future. 


News from Scotland 


Our representative in Glasgow reports 
that the quieter conditions continue in 
Scotland, with shipbuilding adding a 
somewhat unpleasant undertone to the 
general quietness. The figures for the 
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end of the year show that the launchings 
have been well maintained, but that only 
some 33,000 tons of new orders have been 
placed. And these have been wiped out 
by cancellations, with the probability that 
there are other cancellations still un- 
announced. In effect, therefore, the 
Scottish shipbuilding industry is living 
on its order book, and will have to face a 
new year without the bam thought of 
owners queueing for delivery. It is true 
that there has been a somewhat improved 
flow of enquiries in circulation for new 
ships, but these will take time to mature 
and it is not yet certain that they will 
arrive in Scotland. The importance of 
this situation lies in the fact that Scottish 
industrial activity is dictated very largely 
by the activity in the shipyards on the 
Clyde. They take work from thousands 
of subcontractors, and most of these are 
in the metalworking field. If the present 
situation continues, it is clear that the 
repercussions will spread to many sections 
of the metalworking industry, as has 
already been the case. In many shops 
the effect of the quieter conditions has 
been felt, and without any increased 
activity in other sections to compensate 
for the shipbuilding decline. 


Management Training 


Details of the series of courses for 
management training which have been 
organized by Management Training (P.E.) 
Ltd. are published in a folder just issued 
by this concern. The courses run from 
this present month until July next, and 
combine and develop the training pro- 
gramme which the organizers have 
steadily extended during recent years, 
and present the latest developments in 
management practice. 

Copies of this brochure may be 
obtained on application to the concern at 
12 Grosvenor Place, London, S.W.1. 


Plating Facilities 

As a result of the increased demand in 
the U.K. for Kanigen plated components, 
Albright and Wilson (Mfg.) Ltd., the sole 
licensees, have announced that two addi- 
tional plating tanks have been installed 
in their Kanigen plating plant at Oldbury. 

Dimensions of the new tanks have been 
varied, so that a greater range of com- 
ponents can be handled speedily. Whilst 
previous plating tanks have been 3 ft3, of 
the new tanks brought into commission 
one is 6 ft. in depth and 2 ft. in diameter, 
whilst the other is 3ft. in depth, 4 ft. 
long and 2ft. wide. Kanigen is recog- 
nized both by the Ministry of Supply and 
by the Air Registration Board, by whom 
it has been approved under D.T.D.900/ 
4505 and A.I.5112/57 respectively. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses fell by 467 tons 
and were distributed as follows at the end 
of last week: London 6,066, Liverpool 
7,885, Hull 1,500 tons. 

Stocks of refined copper were as 
follows: London 2,550, Liverpool 1,721, 
Manchester 250, Birmingham 175 tons. 


New Copper Plants 


Construction of a 1,500 ton mill is 
being started on the Chibougamau 
property of Copper Rand Chibougamau 
Mines Limited, with completion scheduled 
for the last quarter of this year. Excava- 
tion of the mill site has been completed 
and contracts for mill foundations and 


buildings are being negotiated. A large 
part of the mill and crushing plant equip- 
ment has already been purchased. The 
programme is being financed under an 
agreement with Patino, of Canada. It is 
anticipated that, in addition to the money 
already spent, a further 5,500,000 dollars 
will be required to place the property into 
production. 

An agreement involving some 5,500,000 
U.S. dollars has been signed by the 
Empresa Nacional de Fundiciones— 
National Smelter Company — and a 
German industrial consortium headed by 
the firm of Klockner. Under the agree- 
ment, the German consortium will supply 
ENAF with machinery and also put into 
operation a new copper smelter to be 
built at Ventanas, 80 kilometres north of 
Valparaiso. This smelter, which will 
produce about 30,000 metric tons of 
blister copper a year, is expected to be 
ready for operation in two and a half 
years’ time. The agreement stipulates 
that the machinery must be delivered to 
ENAF within 22 months. The German 
consortium, which won the contract at a 
tender‘called by ENAF, is represented in 
Chile by the Sociedad Comercial e 
Industrial. 


Greek Minerals 


It is reported from Athens that the 
Greek Ministry of Industries has drafted 
and tabled in Parliament a series of regu- 
lations designed to permit full exploitation 
of Greece’s mineral reserves. It also lays 
down conditions for the participation of 
foreign capital. Trade circles say that in 
recent months renewed interest on the 
part of foreign firms in Greek minerals 
has been noted, and the Government is 
understood to be studying a series of 
proposals for the setting up of joint enter- 
prises between Greek and foreign 
companies. 

In the meantime, the West German 
Ministry of Industry has published in its 
Official Gazette details of the agreement 
on economic co-operation reached with 
Greece on November 27, 1958. Inter alia, 
it provides for a West German credit of 
three million marks to finance studies of 
the possibilities of setting up a number 
of industries in Greece. These include 
plants to produce zinc metal, alumina and 
aluminium, as well as magnesium. The 
agreement also covers West German help 
to develop an iron and steel industry, 
thermal and water power, and railways. 


A Birmingham Event 


An exhibition which should be of much 
interest to all members of the metal 
industries in the Midlands and elsewhere 
is the Foundry Exhibition, which is to be 
held at the Bingley Hall, Birmingham, 
from May 21-30 inclusive this year. 


Scientific Instruments Exhibition 


On Monday next (January 19) the 
annual exhibition of scientific instru- 
ments and apparatus, to be held in 
the Old and New Halls of the Royal 
Horticultural Society, London, and 
organized by The Physical Society, will 
be opened by Sir Cyril Hinshelwood, 
F.R.S., President of The Royal Society. 
The exhibition will remain open until 
4.30 p.m. on Thursday next. 

During the period of the exhibition, 
Physical Society discourses will be held as 
follows:—Monday: “The Physics of Con- 
trolled Thermonuclear Fusion,” by Mr. 
R. S. Pease; Tuesday: “Frontiers of Space 
Research,” by Dr. Robert M. Page; Wed- 
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nesday: “Physical Science in the Trans- 
Antarctic Expedition,” by Mr. J. G. D. 
Pratt, and introduced by Sir Vivian E. 
Fuchs. 

On Thursday afternoon at 3 p.m., the 
prizegiving of the Craftsmanship and 
Draughtsmanship Competition will take 
place in the Lecture Theatre. 


Copper Tubing Venture 


According to reports from Montreal, 
the firm of Page Hersey Tubes, steel and 
plastics pipe makers of Canada, propose 
tocommence production of copper tubing. 
This venture may probably be followed 
by the production of aluminium tubing. 
In announcing this project, the chairman 
of the company is stated to have said 
that the company has entered into an 
agreement with the New Rochelle Tool 
Corporation of New York for the 
Canadian rights in the production of 
Weldec copper tubing. 


Industry and Science 


Opening the new London headquarters 
of the Association of Special Libraries 
and Information on Monday last, the 
Lord President of the Council, Lord 
Hailsham, said that the Government now 
paid an annual grant of £18,000 for the 
association, provided industry raised 
£21,000. He said, however, that this 
contribution could not be expected to 
continue for ever at such a favourable 
rate, and he hoped that eventually the 
value of the institution would be so 
generally recognized that more members 
would subscribe the maximum amount, 
and so make a larger sum available from 
science, industry, and _ professional 
individuals. 


British Computers for U.S.A. cd 


America has placed initial orders for 
four of the new National-Elliott 802 
Electronic Computers. The 802 was 
announced at the recent Computer 
Exhibition in London. The orders 
include special input and output devices, 
and indicate that further orders will 
probably be placed during 1959. 

This announcement means that for the 
first time a British concern has broken 
into the powerful American computer 
market. Interest in the National-Elliott 
802 is very widespread. Enquiries have 
been received from a number of Con- 
tinental countries, as well as from firms 
in this country, and negotiations are in 
progress for the sale of at least two to 
Continental countries. The National- 
Elliott 802 is manufactured by Elliott 
Brothers (London) Ltd., a member of the 
Elliott-Automation Group. 


Welding Notes 


. New techniques have been developed 
by Quasi-Arc Limited to speed up 
“double-ending” welding of pipelines and 
make this technique on site a more prac- 
tical proposition. The development 
follows the need for increased speed of 
pipeline welding resulting from expanding 
development programmes of the oil and 
chemical industries. In “double-ending” 
welding, pipe lengths are first auto- 
matically welded in pairs before being 
laid. This reduces the amount of 
manual welding on site by almost half. 

A new manipulator has now been 
designed for improved handling of the 
pipe lengths. Driving rolls are used along 
the complete length of pipe, whereas the 
previous “double-ending” machine used 
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only main driving rolls, with idler rolls 
along the rest of its length. This new 
machine will handle pipes up to 40 ft. 
long in pairs and, to accommodate dif- 
ferent diameters, the welding head is fully 
adjustable on the vertical column. In 
operation, these manipulators accept the 
pairs of pipes on a cradle fitted with 
rollers, which, in much the same way as 
the roller beds used for large vessels, 
rotate the component while the welding 
equipment remains stationary. The 
handling of pipe lengths on and off the 
roller bed is carried out by hydraulic 
means. Speed of rotation is varied 
according to the pipe being welded and 
the automatic equipment and welding 
technique employed. 

Any of the normal Quasi-Arc automatic 
welding processes, including Fusarc/CO,, 
Fusarc or Unionmelt, can be used with 
the new equipment. It is designed as a 
completely self-contained unit so that it 
can be used either in the shop or on site. 
Complete engine-driven equipment pro- 
vides A.C. power-operation of the rollers 
and D.C. supply for welding and all 
ancillary supplies. 


French Import Ruling 


It was reported from Paris on Tuesday 
last that the French Government had 
extended its policy of removing quanti- 
tative restrictions on imports. A new list 
of almost one hundred items, mostly of 
essential goods for a number of industries, 
was added to the list of products which 
can be imported freely from the United 
States and Canada. 

The new list includes non-ferrous 
metals and their ores—copper, lead, zinc, 
bismuth, cobalt, wolfram, platinum and 
other precious metals, quicksilver, iron 
and nickel oxide, nickel chloride, and 
nickel sulphate. A second step taken was 
the decision to liberalize some imports 
from countries other than O.E.E.C. mem- 
bers, the United States and Canada. The 
list includes: pyrites, clay, chalk, non- 
ferrous minerals and ores, slag, certain 
oxides, bismuth, cobalt and wolfram. 


Tin Statistics 

World mine production of tin-in-con- 
centrates in October, 1958, amounted to 
11,200 tons, little change from the 
previous month, according to the Inter- 
national Tin Council. Output in Indonesia 
was the highest since November, 1957, 
and production in the Federation of 
Malaya also rose. On the other hand, 
production fell in Bolivia and the Belgian 
Congo 

he ‘the end of September, 1958, stocks 
of tin-in-concentrates in the Federation 
of Malaya and Singapore amounted to 
nearly 8,000 tons, compared with 3,393 
tons a year earlier. Reported stocks in 
other mining countries rose during the 
same period from 7,936 tons to 12,450 
tons. On the other hand, stocks in two 
importing countries, the United Kingdom 
and Belgium, were considerably lower. 
“World” stocks of tin-in-concentrates rose 
by about 16 per cent during the year. 


D.S.LR. Grants 


Under its second Five-Year Plan, the 
Department of Scientific and Industrial 
Research proposes to make a substantial 
increase in the number of its Postgraduate 
Studentships and Fellowships in science 
and technology. There are now nearly 
1,900 postgraduate students supported by 
D. S.LR., and this number is expected to 


rise to about 3,800 by 1963-64, in which 
year expenditure on this scheme, at 
current rates, is likely to exceed £14 
million. 

In addition, the amount of money avail- 
able under the D.S.I.R. scheme of Grants 
for Special Researches, to assist research 
projects in science and technology at 
universities and colleges, is expected to 
increase between three- and four-fold, 
rising to about £1} million for 1963-64. 
(This provision will include funds for the 
promotion of research in the human 
sciences in relation to industrial needs.) 

Full details of the regulations govern- 
ing these grants are contained in the 1959 
edition of “Notes on D.S.I.R. Grants 
for Graduate Students and Research 
Workers.” 


Change of Address 


As from Monday next, January 19, the 
address of Metal Industries Limited will 
be Brook House, Park Lane, London, 
W.1, and the telephone number will be 
Hyde Park 6770. 


Translation Service 


A translation of any article on iron and 
steel manufacture in the foreign technical 
press can now be provided at a fraction 
of the translating cost, provided that three 
requests for it are received by the British 
Iron and Steel Industry Translation 
Service. 

This Service is run by The Iron and 
Steel Institute with the collaboration of 
several large companies and of the British 
Iron and Steel Research Association. 
Some 530 translations are already avail- 
able, a large proportion of them from 
German or Russian. 

Requests for new translations are invited 
from all, members and non-members 
alike, in Great Britain and abroad. Any- 
one requiring a translation of an article 
on iron and steel manufacture should send 
a request to B.I.S.I.T.S., who will check 
that no translation already exists, and 
then circulate particulars to members (and 
some others). Then, if further requests 
are received, B.I.S.1.T.S. will commission 
a translation; if only one other company 
is interested, it and the original enquirer 
are invited to share the cost of transla- 
tion. When no other requests are 
received, B.I.S.I.T.S. can arrange a trans- 
lation privately; if it is needed urgently it 
is made at once, without waiting for the 
above procedure. 

A complete list of the first year’s trans- 
lations, classified by subject, is now avail- 
able; it is kept up-to-date by fortnightly 
lists (with classified cumulations every six 
weeks). All translations are also listed in 
the J.I.S.I. and in B.1.S.R.A. Report Lists. 
In addition, lists of translations in pre- 
paration are issued, to notify in advance 
those who themselves make translations. 
Several technical journals list translations 
of particular interest to their readers. 

It is, however, not advisable to rely on 
these lists as a complete guide to the 
foreign literature; the abstracts and 
indexes in the J.I.S.I. provide a compre- 
hensive survey, on the basis of which 
een for translations may be made. 
B.IL.S.LT.S. maintains a card index of 
translations made by _ several other 
organizations in Great Britain, the U.S.A., 
and (in the case of translations from 
Eastern languages) Germany and France. 

Enquiries are welcomed and should be 
addressed to the British Iron and Steel 
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Industry Translation Service, The Iron 
and Steel Institute, 4 Grosvenor Gardens, 
London, S.W.1. 


Forthcoming Meetings 


January 19 — Institution of Production 
Engineers. Manchester Graduate Sec- 
tion. Reynolds Hall, Manchester 
College of Science and Technology, 
Sackville Street, Manchester. “Modern 
Welding Processes.” H. Roberts. 7.15 
p.m. 


January 19—Institute of Metal Finishing. 
London Branch. Northampton College 
of Advanced Technology, St. John 
Street, London, E.C.1. “Printed Cir- 
cuits—Some Metal Finishing Methods 
Used on Foil-Clad Laminates in Elec- 
tronic Production.” P. Eisler. 6.15 
p.m. 


January 20—Institute of Metal Finishing. 
South West Branch. Grand Hotel, 
Bristol. “Control of Automatic Plating 
Plants.” B. G. Roberts. 6.30 p.m. 


January 20—Institute of British Foundry- 
men. East Anglian Section. Lecture 
Hall, Public Library, Ipswich. “Proper- 
ties of Copper-Base Alloy Castings.” 
F. Hudson. 7.30 p.m. 


January 20—Institute of British Foundry- 
men. Slough Section. Lecture Theatre, 
High Duty Alloys Limited, Slough. 
“Tied or Untied—A Paper on Pressure 
Die-Casting for the Commercial 
Market.” H.R. Abram. 7.30 p.m. 


January 21—Institute of Metal Finishing. 
Organic Finishing Group. Exchange 
and Engineering Centre, Stephenson 
Place, Birmingham, 2. “The Applica- 
tions of Plastic Coated Steel Sheet.” 
W. E. Martin and F. H. Smith. 6.30 
p.m. 


January 21—Institution of Production 
Engineers. Worcester Section. Star 
Hotel, Worcester. “Surface Finish.” 
E. R. Reason. 7.30 p.m. 


January 21—Institution of Production 
Engineers. Western Graduate Section. 
Royal Hotel, College Green, Bristol. 
“Cold Heading.” A. R. Wiseman. 
7.30 p.m. 


January 21 — Manchester Metallurgical 
Society. Manchester Room, The 
Central Library, Manchester. “The 
Investigation of Metallurgical Failures 
in Aircraft.” D. A. Ryder. 6.30 p.m. 


January 21—Society of Instrument Tech- 
nology. Newcastle Section. King’s 
College, Stephenson Buildings, New- 
castle upon Tyne. “Applications of 
High Speed Strain Recording Equip- 
ment.” R. Kasler. 7 p.m. 


January 21—Society of Instrument Tech- 
nology. South Wales Section. Physics 
Lecture Theatre, Welsh College of 
Advanced Technology, Cardiff. “Data 
Logging.” C. H. Copley. 6.45 p.m. 


January 22—Institution of Production 
Engineers. Rochester Section. Old 
Place, Maidstone. “Making Jigs, Tools 
and Moulds in Epoxide Plastics.” P. G. 
Pentz. 7.30 p.m. 


January 22—Institute of Metals. Sheffield 
Local Section. The University, 
Engineering Lecture Theatre, St. 
George’s Square, Sheffield, 1. Research 
Topics—three or four short accounts of 
work in progress in local research 
laboratories. 7.30 p.m. 
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loped an uncertain trend last 

week, the market recovered and 
on balance the level of leading stocks, 
or of some of them at any rate, was 
probably at a new high. Undoubtedly, 
the course of events on the American 
Stock Market affects sentiment on 
Whittington Avenue, and last week 
was certainly an example of this. 
During the second half of the week 
values on the London Stock Exchange 
sagged somewhat, several industrial 
shares losing ground, but on the whole 
the trend is rather upwards. With the 
exception of lead, all the metals last 
week were able to register gains, and 
the end of the trading period saw a 
note of cheerfulness on the Metal 
Exchange. This firm tendency is 
rather against expectations for the first 
half of January, but fairly good busi- 
ness was reported in the United States 
and buyers were in evidence on the 
Continent. Apparently the United 
States intends to carry on with the lead 
and zinc quota system, and this prob- 
ably is the best arrangement in the 
circumstances. The U.S. December 
zinc statistics showed little change in 
the stock level. In the U.K., L.M.E. 
stocks of copper declined by 550 tons 
to 5,271 tons, while in tin there was a 
decline of 150 tons to 15,918 tons. 
Tenders were sent out by the Board 
of Trade, for return next week, cover- 
ing the disposal of 7,250 tons of copper, 
spread over the five months February 
to June. This comprises wirebars, 
cathodes, ingot bars, etc., and the 
authorities should have very little 
trouble in disposing of this metal at 
reasonably good prices. Probably, as 
on other occasions, the bulk of the 
metal will pass into merchants’ hands. 
Presumably the producers will take 
back their metal, but nothing definite 
is yet known about this. 

Last week brought reports of trouble 
in the Belgian Congo, and initially the 
copper market firmed up on this news, 
but eventually, when it became known 
that the seat of the trouble was many 
hundreds of miles from the copper- 
producing area, the rise rather petered 
out. It is not surprising that sentiment 
was affected by the news of racial 
trouble in a country which makes such 
an important contribution to the 
world’s copper supply, especially as 
this kind of trouble has not previously 
been met with in the Congo. How- 
ever, as we write it seems that there 
is something of an uneasy truce in 
being, but once again it must be stated 
that there is no threat to the supply of 
Congo copper. There were rumours 
that the custom smelters are contem- 
plating an advance in their price, and 
this served to lift the market some- 
what. Trading in standard copper was 
fairly active, the turnover amounting 
to some 12,300 tons. At the close last 


A LTHOUGH Wall Street deve- 


Friday afternoon, cash was quoted at 
£226 and three months at £224 10s. 0d., 
the backwardation of 30s. comparing 
with 15s. a week earlier. On balance, 
cash gained £5 5s. Od. and three 
months £4 10s. Od., while experienced 
observers appear to feel that the back- 
wardation may increase in the near 
future, especially if the downward 
trend in stocks continues. 

Tin put up a good show last week, 
for consumer buying was reported to 
have improved. At the close, cash was 
£11 up at £757, while three months 
gained £10 at £758 10s. Od. L.M.E. 
stocks, although still large, have come 
down appreciably from the top. Lead 
closed 5s. down for January at 
£7Z 12s. 6d., and 2s. 6d. off for April 
at £72 15s. Od. Business was rather 
quiet. In zinc, a firm tone was in 
evidence, both positions being 15s. up 
at £76 5s. Od. January and £73 15s. Od. 
April. 


Birmingham 

Latest unemployment figures show 
that the Midlands has had its first 
important drop for a year. There are 
also some reports of improvement in 
business in some industries. The 


general figure of unemployment for the 
area is 1-8, against a national figure of 


2-4. In contrast to these encouraging 
signs, however, is the news that a large 
local works making copper alloy tubes 
reports substantial falls in the demand 
for tubes in recent months, and has 
been obliged to reduce its labour force. 
The building trade is still quiet, and 
wintry weather has delayed operations. 
Users of builders’ brassfoundry are 
buying sparingly. 

Little change has taken place in the 
iron and steel trade. Merchants have 
large stocks of most grades of material, 
but customers are avoiding placing 
contracts for forward delivery. Re- 
rolling mills are on short-time working 
and there is ample semi-finished steel 
available. No improvement has taken 
place in the market for heavy structural 
steel. Makers of machine tools are 
moderately active, but the amount of 
business booked for delivery over the 
next few months is small. The motor 
trade maintains a continuous demand 
for sheets, and the prosperity in the 
car factories is reflected in a number 
of smaller industries supplying com- 
ponents. 


New York 


During last week-end copper was 
active, with the undertone firm. 
Futures copper was firm in active 
dealings on new buying. Customs 
smelters and producers reported con- 
tinued good sales. Informed sources 
did not anticipate any price firming 
yet, but said that fears of possible steel 


and copper mining strike in the second 
half of the year was expected to keep 
copper sales active. Tin was quiet 
but steady, while lead and zinc were 
quiet. Lead sales for the week were 
placed at 5,037 tons. 

Trade sources paid great attention 
to Secretary of the Interior Seaton’s 
Statement that as of now he planned 
to continue import quotas as the chief 
Government aid for the domestic lead 
and zinc industry. One leading dealer 
said that lead bullion imports from 
Spain, France and Morocco had 
already filled the quarterly quota for 
“other countries,” with about 12,000 
tons left over in the warehouse for the 
future quarter. One leading lead-zinc 
producer source said it was a “com- 
plete mis-statement” by Mr. Seaton 
that he had received “no complaints” 
that lead importers were circumventing 
their quotas by finishing products 
abroad and bringing them into this 
country outside of the programme. 
This source said the domestic lead- 
zinc industry had complained strongly 
about this manoeuvre. 

According to the U.S. Bureau of 
Mines, mine production in 1958 had a 
value of $16,400 million, a drop of 
nearly $1,800 million from 1957. Of 
the total, the value of metals produced 
fell from $1,580 million in 1957 to 
$1,129 million in 1958. 


Paris 


On Saturday last, the French 
Government removed price controls on 
primary aluminium ingots and on 
hydrated and calcinated alumina. 
Prices will now be determined between 
sellers and buyers, but producers must 
deposit at the French Price Control 
Office a new price list. In producer 
quarters, it is understood that the new 
facility will mean higher aluminium 
prices, reflecting increased costs. Pro- 
ducers are now calculating the various 
cost factors, and usually well-informed 
quarters predict that the rise in the 
primary aluminium ingot price will be 
in the region of three to five per cent. 

However, French aluminium will 
remain competitive on world markets, 
aluminium quarters say. As a result 
of the devaluation, French aluminium 
prices (on a c.i.f. basis) are 11 per cent 
cheaper than American. The new 
increase in domestic prices will reduce 
the disparity but still leave a wide 
margin. 

Business on the Paris scrap market 
was slow to develop after the year-end 
holiday lull. Traders’ ideas on the 
impact of the _ recently-announced 
financial measures and the opening of 
the Common Market were not yet 
clear, and they operated cautiously. 
Prices followed those of raw metals in 
France, with copper and _ bronze 
hardening, while lead and zinc eased. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 8 January to Wednesday 14 January 1959 
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OVERSEAS PRICES 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





| 


Belgium 
fr/kg <> £/ton 


Canada 
c/lb £/ton 


France 
fr/kg =~ {£/ton 


Italy 


| Switzerland 


lire/kg <>£/ton | fr/kg <~£/ton 


United States 
c/lb = £/ton 





Aluminium 
Antimony 99.0 
Cadmium 


Copper 
Crude 
Wire bars 99.9 
Electrolytic 


Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade 99.95 
High grade99.99 


Thermic 
Electrolytic 


| 
| 





} 
| 
| 
} 


| 
| 


| 22.50 185176 210 


228 26 | 28.00 
| 11.50 


| 70.00 


782 0 | 


| 


231 5 
95 0 


578 5 


| 11.75 
| 12.35 
12.75 


157 10 
165 0 
1,012 


220 


1,350 10 


316 
115 


375 
445 


221 5 


262 10 


253 15 


103 17 6 


103 17 6 


| 2.50 212 10 





26.80 
29.00 
145.00 


232 
1,160 


214 10 


0 
0 
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NON-FERROUS METAL PRICES 


(All prices quoted are those available at 2 p.m. 14/1/59) 


PRIMARY METALS 


Aluminium Ingots.... 180 
Antimony 99-6% .... 197 
Antimony Metal 99% .. 190 
Antimony Oxide 180 
een Sulphide 


oc cooof 


190 
Antimony Sulphide 
Black Powder 
Arsenic 
Bismuth 99-95% 
Cadmium 99-9% 


AROOCOCASS SC coooer 


or oooaccoco 


— 


Columbite.... 
Copper H.C. Electro.. ton 
ire Refined 99-70% 
Fire Refined 99-50% 
Copper Sulphate .... 


loood | 
ooceo 


os 


AWOSOSCMWOWASSSS 


— 


Alloy Ingot, A8orAZ91 , * 
-. ton 290 


9 
0 
0 
5 
2 
2 
2 
6 
2 
0 
0 
0 
0 
5 
5 


Silicon 98%, 
Silver Spot Bars 
Tellurium 


*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% 
Dust 95/97% 
Dust 98'99% 
Granulated 99+% .. 99 18 
Granulated 99:99+% __,, 114 6 
*Duty and Carriage to customers’ works for 
buyers’ account. 


INGOT METALS 


2 See £ 
-.. ton 210 
Pia 202 


9 
109 0 0 
115 0 0 
9 

3 


miniu 


—s 


eo 


PYRPANRNNNANANANDDA 
SESSSSESSSSSSS? 
PPP oer 
RSSSSRERETEEEE 
SeaasGnaseer ou 
eccooooooooooo” 
eoocococoocoscoooo® 





£s. d. 

tAluminium Alloys (Secondary) 
B.S. 1490 L.M.1 .... ton 142 10 0 
BS, 1006 LMS 2... 4 BH. ¢ © 
B.S. 1490 L.M.4 .... , 169 0 O 
B.S. 100 2.6 ..... 2 16.9.0 
tAverage selling prices for mid October 


*Aluminium Bronze 
BSS 1400 AB.1...... ton 221 0 0 
BSS 1400 AB.2...... ~~ ae 2 3 


*Brass 
BSS 1400-B3 65/35 .. 


BSS 1400-B6 85/15 .. — 


*Gunmetal 
R.C.H. 3 4% 


147 0 


ania Bronze 
BSS 1400 HTB1.... 
BSS 1400 HTB2.... 
BSS 1400 HTB3.... 


Nickel Silver 
Casting Quality 
» » 
” » 


*Phosphor Bronze 
B. ~ Nese B.1(A.1.D. 


12% 
16% 
18% 


» 206 0 


238 O 
he 241 10 
* Average prices for the last week-end. 


— Tin 


Siteen Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans .. 
Grade D Plumbers. . 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 


3 
3 
3 
3 
6 


SEMI-FABRICATED PRODUCTS 


Prices of all semi-fabricated products 
vary according to dimensions and quan- 
tities. The following are the basis prices 
for certain specific products. 


Aluminium 
Sheet 0 
Sheet 18 
Sheet 


” 
4 
© 
F 


Aglslslelslele 


444444 4<: 
HaAaaaaD 


& NWNWWWHHKHWhd 


~ 
a 


Aluminium Alloys 


BS1470. ae 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477. 
Plate as rolled 

BS1470. HC 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip Ss. 

BS1477. HPCISWP. 

Plate heat treated. . 

BS1475. HG1OW. 
Wire 10 S.W.G. 

BS1471. HT10WP. 
Tubes 1 in. o.d. 16 
S.W.G. 

BS1476. HEIOWP. 


20000 


SLPPNDY 
"444444: 


4 
g 


DANDY 
ga4ee8e: 
w Ww > & WU & Ww NS WWW WW 


Beryllium Copper 


=a Ll mew 


is) 
Condenser Plate (Yel- 
low Metal) 
“val Bes “aoe (Na- 


o So 


ul loon no oOo 


Cupro Nickel 
Tubes 70/30 


Lead Pipes (London) .. 
Sheets (London) .... 
Tellurium Lead 


Nickel Silver 


Sheet and Strip 7% .. 
Wire 10% 


Phosphor Bronze 


Titanium (1,000 Ib. lots) 


Billet over 4” dia.-18" dia. lb. 63/- 64/- 
Rod 4” dia.--250" dia. ,, 75/- 112/- 


036” dia. 146/- 222/- 
Sheet 8’ x 2’ x 250-010" 
thick 88/- 157/- 


Strip -048’--003” thick ,, 100/- 350/- 
Tube (representative 
300/- 


120/- 


111 10 0 
nom. 
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Merchants’ average buying prices delivered, per ton, 13/1/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 


Heavy Yellow 
Light 

Rolled 
Collected Scrap 
Turnings 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 


193 
189 
184 
201 
180 
154 


The latest available scrap prices quoted on foreign markets are as follow. 


Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
Turnings 


Lead 


Nickel 


Phosphor Bronze 
Scrap 
Turnings 
Zinc 
Remelted 
Cuttings ... 
Old Zinc . 
(The figures 


in brackets give the English equivalents in £1 per ton):— 


West Germany (D-marks per 100 kilos): 
Used copper wire... . 184.0.0) 210 
184.0.0) 210 

(£153.7.6) 175 

(£105.2.6) 12u 

(£83.5.0) 95 

(£58.12.6) 67 

38.10.0) 44 


(£87.12.6) 100 


ed brass 

Light brass 

Soft lead scrap 

Zinc scrap 

Used aluminium un- 


France (francs per kilo): 
(£187.10.0) 250 
187.10.0) 250 
(£116.5.0) 155 
(£47.5.0) 63 
(£67.10.0) 90 


(£101.5.0) 135 


Light brass 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£82.12.6) 140 
Lead, battery plates. . (£47.5.0) 80 
Copper, first grade. . (£200.12.6) 340 
(£188.17.6) 320 


(£200.12.6) 340 


(£171.2.6) 290 
(£138.12.6) 235 
(£126.17.6) 215 
(£129.17.6) 220 


(£59.0.0} 100 
(£44.5.0) 75 


Financial News 





Westinghouse Brake and Signal 


Group profits shown at £2,704,709 
(£2,694,095). Net profit after taxation, 
etc., is £879,235 (£906,351). Dividend is 
maintained at 10 per cent. 


A Share Offer 


The Reynolds Metals Company has 
announced a public share offering in the 
United States to finance its heavy pur- 
chases of shares in the British Aluminium 
Company. Reynolds filed a statement 
with the Securities and Exchange Com- 
miss‘on seeking registration of its offer of 
550,000 shares of second preferred stock. 
The Commission said that the public 
offering price, divided rate and under- 
writing terms were to be supplied later. 


Swiss Aluminium 

The board of the Swiss aluminium 
company, Aluminium - Industrie A.G., 
Chippis, has proposed to stockholders to 
raise the company’s capital to 100 million 
francs, from 90 million at present. It also 
proposed present bearer stock be trans- 
formed into holder stock. The company 
said the latter measure was designed to 
maintain the “Swiss character” of the 
concern, and was of special imovortance 
in view of moves towards European 
integration which were now afoot. The 


proposed capital increase was designed 
to meet expansion plans at home and 
abroad. 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company ‘eee Agents, 
Chancery Lane, W.C.2 


James Jennings and Co. (Salford) Ltd. 
(615919), 56 Peel Street, Salford, 6. 
Registered December 2, 1958. To carry 
on business of platers, electro-platers, 
etc. Nominal capital, £2,000 in £1 shares. 
Directors: James Jennings and Hilda 
Jennings. 

Vanadium Alloys and Finance Co. 
Limited (616106), Milburn House, New- 
castle upon Tyne, 1. Registered Decem- 
ber 4, 1958. To carry on business of 
metallurgists, etc. Nominal capital, £100 
in £1 shares. Directors to be appointed 
by subscribers. 

W. Dewhirst and Co. Limited (616107), 
27 Ely Place, E.C.1. Registered Decem- 
ber 4, 1958. "To carry on business of pur- 
chasers, sellers, exporters, importers and 
manufacturers of and dealers in iron and 
steel, ferrous and non-ferrous metals, etc. 
Nominal capital, £10,000 in £1 shares. 
Wilfrid Dewhirst signs as director. 





Trade 
Publications 


Controlled Atmospheres.— The Incan- 
descent Heat Company Ltd., Cornwall 
Road, Smethwick, Birmingham. 

A_ twelve-page brochure contains a 
reprint of an article on “Controlled 
Atmospheres for Metallurgical Processes,” 
written by Mr. I L. S. Golding, manager 
of the company’s gas atmosphere division. 
In this article, the present-day processes 
and plant for general special atmospheres 
are surveyed. 


Hobbing Machine.—Dowding and Doll 
Limited, 346 Kensington High Street, 
London, W.14. 

This company’s horizontal universal 
hobbing machine (H7) is the subject of 
an illustrated brochure recently published. 
This machine is designed especially for 
the rapid, accurate production of gears 
integral with long shafts, long splines — 
high helix angles. It is described as 
powerful and rigid machine. 


A Buyers’ Guide. — The North-East 
Engineering Bureau, 18 Ridley Place, 
Newcastle upon Tyne, 1. 

This Bureau was originally formed in 
1945 to serve as a capacity exchange 
centre for engineering firms in the Tyne, 
Tees and Wearside areas, and this buyers’ 
guide is part of the activities of the 
Bureau. It contains a useful index to 
engineering products and capacity in the 
Northern region, with an alphabetical list 
of members, a classified section by trades, 
and other information as to services pro- 
vided by the Bureau. Copies of this 
guide may be obtained at the price of 
2s. 6d. post free. 


Scientific Instruments. — Mervyn Instru- 
ments, St. Johns, Woking, Surrey. 

A new technical leaflet has been pro- 
duced by this company giving details of 
the Mervyn-Harwell square wave polaro- 
graph Mark III. This new instrument is 
described as being most convenient to use 
and to incorporate every refinement 
necessary for the full exploitation of the 
polarographic technique. The unit is 
entirely electronically operated. 


Solenoid Operated Semi-Balanced Valves. 
Jones, Tate and Company Ltd., Victory 
Works, East Parade, Bradford, Yorks. 
A six-page leaflet gives details of this 

range of automatic valves. This is a 
range of heavy duty solenoid operated 
glove pattern valves of the semi-balanced 
type, designed svecifically for the control 
of fluids, including gases, in industrial 
processes. The standard range of valves 
is made in sizes from 4 in. to 4in. bore, 
suitable for pressures ranging from 
vacuum to 200 p.s.i.g. maximum. Special 
valves are also available for operation 
at higher working pressures up to 
2,000 Ib/in? or elevated temperatures, 
including superheated steam. Diagrams 
and illustrations are included in the 
leaflet. 


Jet Engine Test Plant—G. A. Harvey 
and Co. (London) Ltd, Greenwich 
Metal Works, London, §S E.7. 

A new publication has just been pro- 
duced by this company, describing and 
illustrating the Rolls-Royce jet engine test 
plant. The brochure deals with the 
design, fabrication and erection of test 
cells, pressure vessels and ducting. 
Included are a number of diagrams and 
illustrations. 
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THE STOCK EXCHANGE 
Renewed Strength And Activity 


Div. FOR 
ISSUED AMOUNT f MIDDLE PRICE LAST Div. FOR Div. 1958 
CAPITAL OF SHARE NAME OF COMPANY 13 JANUARY | FIN. PREV. | YIELD HIGH LOW 
e + RISE—FALL YEAR YEAR 








é £ Per cent Per cent 
4,435,792 Amalgamated Metal Corporation ... 23/6 —9d. 10 
400,000 2/- Anti-Attrition Metal . a ae 1/6 —tid. 8 
38,305,038 Stk. (£1) Associated Electrical ladusesten ond 57/3 + 6d. 15 
1,609,032 1 | Birfield ... ns _ o6e | 5773 —2/- 15 
3,196,667 1 Birmid Industries pa ae am 7449 —9d. 174 
5,630,344 Stk. (£1) Birmingham Small Arms on ohs 40/14 +4}. 

203,150 Stk. (€1) Ditto Cum. A. Pref. 5% ... on 15/- 

350,580 Stk. (£1) Ditto Cum. B. Pref. 6% ... on 17/9 

500,000 = 1 Bciton (Thos.) & Sons és on 26/9 

300,000 1 Ditto Pref. 5% cia 15/- 

160,000 1 Booth (James) & Co. Cum. Pref, % 20/6 
9,000,000 | Stk. (£1) British Aluminium Co. é 82/6 
1,500,000 Sek. (£1) Ditto Pref. 6% au 19/6 

15,000,000 | Sek. (£1) | British Insulated Callender's Cables 48/6 
17,047,166 | Stk. (£1) | British Oxygen Co. Led., Ord. o- | 51/6 
600,000 | Stk. (S/-) | Canning (W.) & Co. ... a vas 25/6 
60,484 1j- Carr (Chas.) ... ; ind ont. - 
150,000 2/- Case (Alfred) & Co. Led. iota oad 4/9 —3d. 
555,000 1 Clifford (Chas.) Led. ay ae 22/6 
45,000 1 Ditto Cum. Pref. 6% oe 

250,000 2/- Coley Metals ... ‘ ods ad 3/- 
8,730,596 1 Cons. Zinc Corp.t 
1,136,233 1 Davy & United 
2,915,000 5/- Delta Mera! 

4,160,000 Stk. (£1) Enfield Rolling Mills Led. 

750,000 1 | Evered & Co. ... ~ 
18,000,000 Stk. (£1) General Electric Co. ... 

1,500,000 Stk. (10/-)| General Refractories Ltd. 

401,240 1 Gibbons (Dudley) Led. 

750,000 5/- Glacier Metal Co. Led. 

1,750,000 | 5/- Glynwed Tubes = 
5,421,049 10/- Goodlass Wall & Lead ndusesien 

342,195 1 Greenwood & Batley ete ro 57/6 

396,000 S/- Harrison (B'ham) Ord. aan a 15/- 

150,000 1 Ditto Cum. Pref. 7% a ee 19/6 
1,075,167 5/- Heenan Group ra ‘ fan 7/104 

236,958,260 | Stk. (£1) Imperial Chemical a or we ie 3j- —94, 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% bein et 16/6 
14,584,025 oe International Nickel ... ws -. | 158 +34 

860,000 S/- Jenks (E.P.), Ltd... 9 =—3d. 

300,000 1 Johnson, Matthey & Co. Cum. ‘Pref. 5% 16/- 
3,987,435 1 Ditto Ord. ... ati ee 45/- —é6d. 

609,000 10/- Keith, Blackman aoe — ja 25/9xcap 

169,000 London Aluminium ... 5/9 
2,499,009 1 London Elec. Wire & Smith's s Ord. . 73/6 

409,000 1 Ditto Pref. ... ‘ = in ae 

765,012 1 McKechnie Brothers Ord. os | 45/6 
1,539,024 1 Ditto A Ord. - ise aa 42/6 
1,103,263 5/- Manganese Bronze & Brass wie 14/- 

50,623 6/- Ditto (74% N.C. Pref.) ... “eS 
13,093,855 Stk. (£1) Metal Box ‘a al aa 69/3 
415,769 Stk. (2/-) Metal Traders ... oss ee 9/- 
169,099 1 Mint (The) Sirsinghem oe and 22/- 
89,090 5 Ditto Pref. 6% be sli -- | 70/6 
3,735,679 Stk. (£1) Morgan Crucible A ... = = 44/6 
1,099,099 Stk. (£1) Ditto 54% Cum. 1st Pref. kaa 18/- 
2,293,099 Stk. (£1) Murex .. sel «i +e 

463,090 5/- Raccliffs (Great Bridge) one oe 11/- 

234,969 10/- Sanderson Bros. & Newbould on | Se 
1,365,090 Sek. (5/-) Serck ... nr , sia éah 18/6 —3d. 
6,698,586 Stk. (£1) Stone-Platt ledasestes cis snd 45/9 +6d. 
2,928,963 Stk. (£') Ditto 54% Cum. Pref. ee ind 16/14 —14d. 

14,494,862 Stk. (£1) Tube Investments Ord. ba bot 75/9 +1/6 
41,000,000 Stk. (£1) Vickers ° ; hie ens 36/6 +9d. 

750,090 Stk. (£1) Ditto Pref. sy, pied ia io 15/- 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free... on 22/6 
2,209,000 1 Ward (Thos. W.), Ord. ‘te abe 86/- 
2,666,034 Stk. (£1) Westinghouse Brake ... oa eas 44/3 —1/9 

225,000 2/- Wolverhampton Die-Casting aus 8/104 

591,000 5/- Wolverhampton Metal oe ons 21/104 —4}d. 

78,465 2/6 Wright, Bindley & Gell bag ace 5/3 

124,140 1 Ditto Cum. Pref. 6% on eee 13/- 

150,000 1/- Zinc Alloy Rust Proof on oe 2/104 


1/6 


48/9 
55/9 
21/9 
15/- 
16/6 
28/9 
14/3 
18/9 
38/3 
18/- 
40) 
29/6 
25/3 19/3 
2/3 2/14 
5/3 4/- 
22/- | 15/9 
16/- 16/- 
4/6 3/9 
65/3 45/- 
87/- 42/6 
25/- 19/- 
38/- 25/- 
30/- 42]- 
40/6 38/- 
39/3 26/9 
67/6 53/- 
8/3 5/10} 
18/14 12/6 
30/9 28/9 
57/9 46/- 
15/9 12/44 
19/9 18/74 
9/74 6/9 
38/- 36/3 
17/14 15/6 
169 130 
10/- 15/14 
16/9 14/6 
47/- 36/6 — || = 58/9” 40/- 
28/9 15/- 21/9 15/- 
6/- 3/- 6/9 3/6 
74/- 39/9 | 54/6 41/- 
24/3 22j- 25/3 21/9 
45/- —-32/- 48/9 37/6 
45/- —-:30/- 47/6 36/- 
14/14 8/9 21/105 7/6 
6/3 5/6 6/6 5/- 
73/3 40/6 59/- 40/3 
9/- 6/3 8/- 6/3 
22/9 +: 19/- 25/- 21/6 
83/6 69/- 90/6 83/6 
45/- -34/- 54/- 35/- 
18/- 17/- | =: 19/3 16/- 
58/9 46/- 79/9 57/- 
11/14 6/104 8/- 6/104 
27/3 24/6 M1 /- 24/9 
18/7; 11/- | 18/10$ 11/6 
45/6 22/6 33/44 22/74 
16/3 12/74 «| = 14/- 12/9 
86/- 48/44 70/9 50/6 
36/3 28/9 46/- 29/- 
15/9 14/3 18/- 14/- 
23/- 21/3 24/9 20/74 
87/3 70/9 83/- 64/- 
46/6 32/6 85/- 29/14 
10/14 -7/- 10/14 7/- 
22/9 14/9 | 22/3 14/9 
5/44 29 3/9 2/74 
13/- 11/3 | 12/6 11/3 
3/14 2/74 5/- 2/9 


_ = 


_ 
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*Dividend paid free of Income Tax. tlncorporating Zinc Corpn. & Imperial Smelting **Shares of no Par Value. { and 100% Capitalized Issue. @The figures given 
relate to the issue quoted in the third column. A Calculated on £7 14 6 gross. Y Calculated on 114% dividend. \|\Adjusted to allow for capitalization issue. 
E for 15 months. P and 100% capitalized issue, also ‘‘rights’’ issue of 2 new shares at 35/- per share for £3 stock held. D and 50% capitalized issue. 
Z and 50% capitalized issue. 8B equivalent to 124% on existing Ordinary Capital after 100% capitalized issue. ¢ And 100% capitalized issue. X Calculated 
on 174%. C Paid out of Capital Profits. E and 50% Capitalized issue in 7% 2nd Pref. Shares. 
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BAPE SET et . re 
res ef i A ioe Let CN Sophy = 


Dane, 


e: THE BROCK 


— 


ro. METAL co. LTD. 5 Brass and Copper 


ert: er oe. eae Se SELES ERE Dn CoM RS 


FOR PLATES... 


ALU ‘ Atusre 7 SHEET... 
ALLOY INGOTS STRIP... 


Suitable for Sand and Gravity Die- 
casting. Manufactured from clean 
redundant Aluminium Castings. 


Also ALUMINIUM 
CASTING ALLOY 


to B.S.S. 1490 (L.M.6.) for PRESSURE DIE- 
CASTING. High corrosive resistance and 
exceptional fluidity. 


PROMPT AND 
PERSONAL 
SERVICE 








THE BROCK MEAs co. LTD. 
BADGER WORKS, 128-132 S LEY ROAL BIRM MA 


e. Ast 

















BLACK SEAM CRUCIBLE FURNACES 





Manufacturing Range 


PLATES Maximum Length... _... 16 ft. 
Maximum Width woo. one Oo Oe. 
Maximum Weight... .... 12 cwts. 


SHEETS Cold Rolled 


Maximum Width 
Minimum Thickness ... 


Hot Rolled 
Maximum Width ‘ 
Minimum Thickness ... 


Surszioa Fecomtneete STRIP Maximum Width on 
Minimum Thickness ... 





FACTORS : 
- Gain of 15 mins/hour For full particulars of the above and other products 
25% saving consult our reference book “‘Non-Ferrous Products.” 


- 15% longer life i 
zl Specification Seals A copy will be sent on request. 


record hee mt VIGEERS 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 
Telephone: EARL SHILTON 2061/2 (2 lines) 


FAST MELTING 
FUEL. «© =< 


CRUCIBLES - - 
TEST BARS - - 














VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


BELSWICK WORKS NEWCASTLE UPON TYNE 4 
TGA ET 84 
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Ex-Stock 








We Offer Prompt Delivery (Free by our 





own Transport in very many areas). 
Highly Competitive Prices and a courteous 


and efficient service. 


Catalogues will willingly be supplied on request. 


STAINLESS STEELS NON-FERROUS CORROSION RESISTING 
SHEET, PLATE, STRIP, METALS FASTENINGS 

RODS, TUBES & FITTINGS ALUMINIUM, ALUMIN. [| BOLTS, NUTS, SCREWS, 
BARS, ANGLES, WIRE, 1UM ALLOYS, BRASS AND ff WASHERS, RIVETS, ETC. 


from eee Srecincinons. "NN Fear eSansntt STAND. BR STANEESS TEE AND 
my |) a4) Sa 


SUMMER ROAD, THAMES DITTON, SURREY. Phone: Emberbrook 4485 & 5661 (11 lines) 
London Showrooms: 15-17 Edgware Road, W.2. Phone: Paddington 8780 & 2519 
Stockport: 7 Massie Street, Cheadle, Nr. Stockport, Cheshire. Phone: Gatley 8614/5/6 
Birmingham: Gazette Buildings, 163 Corporation Street. Phone: CEN 4751/5 
Newcastle-on-Tyne: 25 Collingwood Street. Phone: Newcastle-on-Tyne 24244 














STAPOL MOPS 


The modern method of polishing stainless steel. 





STANDARD MOP 
CAT N2 2742 





Acclaimed throughout the 
trade for maximum efficiency 


BOTTOM MOP with minimum cost. 
BIRMINGHAM cay ae boee 








(mek, Benen, | SHEFFIELD 
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precision 


The Macnamara is one of 


Brookes’ wide range of gang 

slitting machines, precision 

made with the following M ACH IN ES 
outstanding features :— 


Self-aligning Taper Roller Bearings to Spindles. 
Oilbath Gear Box with all Shafts on Ball Bearings. 


Load Meter gives instant indication of overloading 
or condition of Cutters. 


Built-in Scrap Take-off eliminates necessity for 
separate Scrap cutter. 


Rapid Release Coiling Drums for quick removal of 
Coiled Stock. 


pty, Instant Control by Foot-operated Clutch. 
a @ COMPANY Maximum width of Strip 18 inches. 


BROOKE S (OLDBURY) LTD - OLDBURY BIRMINGHAM 
Telephone: BROADWELL 1294 (3 lines) Telegrams: “‘BRUX” OLDBURY 








R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, 


HANWORTH ROAD, HOUNSLOW 
Tel. Hounslow 2266/7, 6136 


























2a 


R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
Deep Pit Road, St. George, 112, Oxford Road, 
Bristol, 5. Stratton St. Margaret, Swindon 
Tel. Bristol 56307 Tel. Stratton St. Margaret 2164 





King Street, Dukinfield Tel. Ashton-U-Lyne 3664 
Stoneygate, Preston Tel. Preston 57621/2 























H. A. FOSTER 
(CHERTSEY) LTD 
COLEY UTILITIES LTD Naik iin, thackins 
North Drive, Hounslow Tel. Chertsey 2195 
Tel. Hounsiow 972) 























Members of the National Association 
of Non-Ferrous Scrap Metal Merchants 


M € TA L Ma &R C HAH TS 














PHOSPHOR 
COPPER 


‘ maw : ACTURERS OF 
M NON-FERROUS F 
~ METAL INGOTS — 


fo alt 2 
REQUIRED SPECIFICATIONS  . 


Prompt Deliveries 


RHONDDA METAL C°,L™® 
PORTH GLAM. 


TELEPHONE PC 


Wek. Boneh, Mum °h 


|, HAY HILL, LONDON, W.! 


a MAYFAIR 4654 
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BRISTOL PROTEUS ENGINES 


are fitted with 


SEATONIA’ 


water-cooled phosphor bronze 


BEARINGS & BUSHES 


YORKSHIRE ENGINEERING SUPPLIES LIMITED, 
‘Eatonia’ Bronze Foundries, Leeds 12 


Telephone : LEEDS 638234, 638291 Telegrams : Yes, Leeds 12 











LAIDLAW 
DREW 


LADLE HEATING 
Equipment 


The illustration shows our town’s gas fired equip- 
ment applied to bogey ladies at the Works of 
Grahamston Iron Co. Ltd., Falkirk. Similar 


equipment can be provided for all types of gas as 
well as liquid fuels. 


LAIDLAW, DREW «00.110. 


SIGHTHILL INDUSTRIAL ESTATE, 
EDINBURGH, 1i1 
"Phone: CRAiglockhart 4422 "Grams: ERICLEX, EDINBURGH 


London: 63, Queen Victoria Street, E.C.4. Telephone: City 1155/6 





ANODAX 


LONG LIFE 
CYANIDE FREE 
ANODIC CLEANER 


For perfect cleaning of steel, 
zinc base diecastings, brass 
and copper alloys. 


Removes tenacious grease 
and ‘“‘smut”’ left from 
pickling. 


(iN : BIRMINCHAM LONDON & SHEFFIE 








J FACTORY CLEARANCES 
Y SCRAP IRON STEEL & 
YH NON-FERROUS METAL MERCHANTS 


ly DUNS ON) 


& CO (GREENWICH) LTD 


ANCHOR IRON WHARF tej. Green 
EAST GREENWICH S.E.10 3103/6 


ONE OF THE FIRST SCRAP METAL 
MERCHANTS IN THE COUNTRY 
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for straightening Copper Tube... 


Capacity of 
Machine shown 
Tubes 4” to 14” 
diameter 


=——. 


n all classes of 
steel and non-ferrous tubes, 


f ' these Bronx Type 6.CR. machines (all 

. rolls driven) are unequalled for the highest 
straightening speeds giving perfect straightness with MULTI - CROSS ROLL 
perfect surface finish. Illustrated is Type 6.CR 4—other 
machines in the series are capable of dealing with tubes TUBE 


from 7” to 12” dia. Illustrated literature on request. 











BRONX ENGINEERING CO.LTD.,LYE,WORGS. 





HIGH VACUUM 
FURNACE UNIT 


The FH 24 High Vacuum Furnace is designed for small 

capacity melting or sintering, using induction or resistance 

heating. It can be supplied with tilting crucible and fitted 

with heated or cooled moulds as required. The standard 

range of the FH 24 provides for capacities from 5 lbs. to 
lbs. melting and casting in the vacuum. 


* Metal degassing plant up to a capacity of 15 tons can also be 
supplied. 





A sintering version for metals or for special applications where 


bottom pouring is required. 








VACUUM INDUSTRIAL APPLICATIONS LIMITED DEPT. M.1., 
WISHAW, LANARKSHIRE, SCOTLAND. 


Telegrams: “VIA-VAC, WISHAW” Telephone: WISHAW 142 
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* 
INCREASES PRODUCTION 
Faster and safer metal handling 


e 

SAVES LABOUR 

by one-man operation through- 
out 


€ 

MAXIMUM EFFICIENCY 
from specially designed 
Crucible Carrier or Ladles 








View showing moulds 
being poured on Con- 
veyor from ‘Roper’ Hoist, 
with Lifting Bail and 
Crucible Carrier. Bail 
fitted with side and top 
protection plates. 


Photograph published by courtesy of 
Messrs. Harvey & Longstoffe Ltd., 
Manchester 4 


Price and full particulars on request. 


E. A. ROPER & CO. LTD. 


FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 
Tel: Keighley 4215/6 Grams: Climax, Keighiey 
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METALLURGICAL POLISHING 
& LAPPING MACHINES 










SELF-CONTAINED WITH SINGLE & TWIN 
ELECTRIC MOTORS. TABLE MACHINES 
AVAILABLE FOR 


DISCS AND CLOTHS EASILY EA l 
INTERCHANGED. uss femencaed 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 















G UNMETAL BRASS PHOSPHOR-BRONZE ‘ 


LEAD-BRONZE 


BRAZING METAL 





MANGANESE-BRONZE 


ALUMINIUM-BRONZE 


NICKEL SILVER 


ALUMINIUM 


Also SELECTED 





SCRAP METALS 






Enquiries to:- ALD & ADMIRALTY 
APPROVED 





CITY CASTING & METAL 
ole Pam & go 
BARFORD STREET BIRMINGHAM A 


ei 





URCORGEEDORRIOCtoeteED senescent 


ASSOCIATED 


ILEFFE 


TECHNICAL BOOKS 





INDUSTRIAL 
BRAZING 


By H. R. Brooker 
and E. V. Beatson, B.Sc.(ENG.), A.M.LE.E. 


Industrial brazing as a process for metal fabrica- 
tion has advanced to such an extent that those 
engaged in the work have found difficulty in keep- 
ing pace with its many developments. This book, 
written by two leading authorities, provides the first 
full-length study of the subject. It covers all modern 
brazing methods, including torch, furnace, high- 
frequency induction, resistance, salt bath and dip, 
with chapters on the special techniques necessary 
for aluminium, stainless steels, beryllium copper, 
cemented carbides and vacuum tube construction. 


35s. net. By post 36s. 6d. 


Obtainable from leading booksellers published hy:- 


ILIFFE & SONS LTD., 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/~ for registration and forwarding 
replies. ‘‘Copy"’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 
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Trade Discounts: Details upon application to ‘Metal 
Industry,”’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors, 





APPOINTMENTS VACANT 


sient ero COUNTY COUNCIL 
EDUCATION COMMITTEE 
WEDNESBURY County "PP ECHNICAL 


(COLLEGE. 


Principal: H. A. MacColl, B.Sc. 7 
F.1.M., A.N.D.T. S., ME 

Applications are invited for ong , of 
Head of the Department of Metallurgy (Grade 
IV). 

The Department is one of the largest and best 
equipped in the country, and conducts work to 
postgraduate standard. Interesting developments 
are anticipated in the immediate future. 

Candidates should possess high academic 

qualifications and industrial experience commen- 
curate with the importance of the position, and 
experience in technical education would be an 
advantage. 

Salary: Current Burnham Award for Heads of 
Departments, Grade IV:—£1,750 x £50—£1,900 
plus special 5% addition. 

Form of application, returnable by 6th 
February, 1959, and further particulars relating 
to the appointment, may be obtained from the 
undersigned on receipt of a stamped addressed 
foolscap envelope. 

J. H. P. OXSPRING, 
Director of Education. 


Met.), 


Dept. F.E., 
County Education Office, 


Stafford. [7668 





HGH DUTY ALLOYS LTD., Research 
Division, Slough, Bucks. A vacancy exists 
for a Chemist or Metallurgist in the Corrosion 
and Surface Finishing Laboratory. Applicants 
should preferably possess a degree or equivalent 
qualification, with some experience in one or 
more of the fields of surface finishing, such as 
electroplating, polishing, brightening and anodiz- 
ing. The salary paid will be commensurate with 
qualifications and experience, and there is a Con- 
tributory Pension Scheme in operation. Write 
giving full details, which will be treated in con- 
dence, to the Staff Manager, address as “nea 
7662 

ECHNICAL Sales Representative required 
for speciality wire machinery throughout 
Great Britain and Ireland, also possibility Con- 
tinental travel; age up to 35, but older man 
considered if uniquely suitable. Must be used 
to handling wire. Salary and commission. 
Reply, giving details of past experience, age and 
present salary, to Box 1284, c/o Metal Industry. 
[7669 


PERA has a vacancy for a young Chemist, 

principally for work on metal finishing and 
surface treatments for production processes. 
Practical experience in these fields would be an 
advantage. Good prospects in permanent, pen- 
sionable position. Please send details of age, 
experience and present salary to the Secretary, 
PERA, Melton Mowbray, Leics. [7666 


RREPRESENTATIVE tequired for purchasing 
Non-Ferrous Scrap Metals, not necessarily 
Birmingham area. Excellent opportunity for 
keen young man. Apply Shardal Castings Limited, 
Lower Trinity Street, Birmingham, 9. Telephone: 
Victoria 3551. [7659 


MONOM ETER 
= MFG. CO. LTD 
SAVOY HOUSE 
115-116, STRAND 
LONDON, W.C.2 











CAPACITY AVAILABLE 


QHEET Metal Work, Metal Spinning, 
Drawn Pressings, Stamping Press "capacity 
200 tons. Max. draw F 

fications to Wades Gatien Led., prey "works, 
Fenton Road, Halifax ( 


ELLERING and on 
to 8 ft. x6 ft., or 


Knottingley 2743/4. 
FOR SALE 


FFERS are invited for a fully automatic 
Hanson Van Winkle Munning Chrome puns 
Unit. The Unit is of the return type, an 
is , es for plati racks approximately 
2’ The output is 120 racks per hour. 
Whilst the unit is currently equipped for chrome 
plating it can, with tank modifications, 
adapted for other solutions. 
LLY detailed specification available from— 
Mr. J. D. Royle, 
THE PRESTIGE Group L™ITED, 
BURNLEY. [7665 





BISMUTH, 99-97% minimum purity, limited 
quantity; very attractively priced. Write Box 
1230" c/o Metal Industry. [7667 





HEAT TREATMENTS 


EAT Treatment. A.1.D. Approved, 

wrought and cast Alloys. 

speciality. Electro Heat Reg my Ee 
Lane. West Bromwich. Phone Wes 07 


all 
sizes 
.» Bull 
[000s 


MATERIALS WANTED 


8, mixed parcels, 
c/o Metal 
[7660 


RASS Rods in random 
B.S.S. 249 and 218. 
Industry. 


length 
Box 1151, 


PLANT FOR SALE 


24” x 60” Two-High Cold Flat Sheet Mill by 
Krupp, with pinion stand. 
24” x 24” Two- Breaking Down Mill, with 
pinion stand and drive 
REED BROTHERS (ENGINEERING) LTD., 


REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
LONDON, S.E.18. 

Telephone: Woolwich 7611-6. {7670 
QKLENAR Furnace for sale (Type 050), with 
original brickwork as new. Price £125 Os. Od. 
ex Dublin Quays. Cummuns Bros. Ltd., Bluebell 


Foundry, Inchicore, Dublin. Telephone senor 
7671 





SCRAP METAL (SALE & WANTED) 
B: J: PERRY & Ce: L™. 
for Phosphor Bronze Swarf and hire 

and all Non-Ferrous Metals 


Tel.: Midland 5986-7. (0013 





oy SCRAP 
tly Required. 


Lowron ygeracs LT» 


LOWTON ST. MARY’S, Nr. WARRINGTON. 
Leigh 1444-5. [7605 





U RGENTLY REQUIRED 


ZINC _ nee le ena 
an or contamina’ 

TURNINGS AND SKIMMING GS. 

MITCHAM GMELTERS L?2. 


REDHOUSE ROAD, 
MITCHAM ROA 


CROYDON, SURREY. {0008 





NICKEL and _. Nickel Content , Se 
wanted. “N .”” “Inconel,” “Monel, 

etc. Offer for Reem oo to Nicholson & Rhodes 
Ltd., Princess St., , 4. Phone 27491. (0011 


TIME RECORDERS 
ACTORY Time Recorders. Rental Service. 


Phone Hop. 2239. Time Recorder Su 
and Maintenance Co. Ltd., 157-159 
High Street, S.E.1. (0014 








To ‘‘Metal Industry”’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.1. 


Use this Form for your Sales and Wants 





CLASSIFIED ADVERTISEMENTS— 


Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


pare PER wen. 


address to 
SEMI DISPLAY, 22/ rs PER pr 
BOX NUMBERS: it uired 2/8 ex: 
PRESS DAY: Ist POS 


MI 


NIMUM 4/-. 
included in charge if used in advertisement. 


FRIDAY, = following Friday’s issue. 


Cheques, etc. payable to Iliffe & Sons Ltd. and crossed “& Co.” 














Please write in block letters with ball pen or pencil. 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED A.1.D. FINISHES 





















3 Roll Uncoiler 
for opening the 
ends of tightly 
wound coils 
complete with 








pneumaticall 
withdrawn head. 
Capacity: 

16” wide x }’ 


thick Brass. 


COIL OPENING MACHINE 





Printed in Great Britain by James Cond Ltd., Charlotte Street. Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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FASTER east oes halve 
5h the cost 
increase 
the 
output 


minutes 


Sklenar 
high-thermal efficiency 
furnaces burn less than half 
the fuel required by other 
types, and they produce up 
to 100% more melt- 
ed metal per hour 
per sq. ft. than any 
& K | F E N A 134 crucible-type furn- 
: ace. Prove it to your own 
satisfaction by accepting our 
F U R N A Cc E S LTD. offer: 14 days’ free demon- 
stration in your foundry. 


385 NEWPORT ROAD CARDIFF Telephone CARDIFF 45645 (private exchange) Telegrams SKLENAR CARDIFF 45645 











Copper, Brass 
and Aluminium 
in 
Sheets, Tubes, 
Rods and Wire 


. an | DELIVERIES FROM STOCK 


ST. HELENS SMELTING 
COMPANY LIMITED 


RAVENHEAD WORKS 
ST. HELENS + * LANCASHIRE 








T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 | 
Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. | 














Telephone: St. Helens 2217/8 Telegrams: HELENA St. Helens 
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BRIGHT ZINC PLATING FOR 


REVVO CASTOR CO. LTD. 


This Efco-Udylite pneumatically operated machine has an output of 
60 racks per hour, and plates up to 20 fully assembled castors per rack. 


The complete plant is contained within a floor area of 33ft. x 13ft. 





JUNIOR | AUTOMATIC SEND FOR BROCHURE 


“AUTOMATION & ELECTROPLATING” 
PLATING 


MACHINES 





| 
| 
| for most Plating sequences 
| 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


FORSYTH ROAD, SHEERWATER INDUSTRIAL ESTATE, WOKING, SURREY. Woking 5222/7 


NRP 2159 





